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Average Throughput for a 2−level Superposition Coding
Average Throughput using single rate
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Optimal Average throughput of single rate Relay channel
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Average Throughput comparison for the Relay Transmission scheme
R* Average Throughput for Single Rate
Relay Scheme
R* Average Throughput for dual Rate
Independent Coding Scheme with β as parameter
R* Average throughput for single Rate
Repetition Relay Coding Scheme
R* Average Throughput for Dual Rate
Repetition Coding scheme with β as parameter






























Average Throughput comparison for the Relay Transmission scheme
R* Average Throughput for Single Rate
Relay Scheme
R* Average Throughput for dual Rate
Independent Coding Scheme with β as parameter
R* Average throughput for single Rate
Repetition Relay Coding Scheme
R* Average Throughput for Dual Rate
Repetition Coding scheme with β as parameter
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Power allocation to the first level by Source and Relay
Percentage of Power allocated to the first level when
relay uses Repetition Coding
Percentage of Power allocated to the first level when
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Average Throughput comparison for the Relay Transmission scheme which is an extension of Liu’s scheme 
R* Average Throughput for Single Rate
Relay Scheme
R* Average Throughput for Repetition Scheme when relay uses
an independent power allocation factor ’β’
R* Average Throughput for Independent Scheme when relay uses
an independent power allocation factor ’β’
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Average Throughput comparison for the Relay Transmission scheme which is an extension of Liu’s scheme to our schem 
R* Average Throughput for Repetition Scheme
when Liu’s strategy is used
R* Average Throughput for Independent Scheme
when Liu’s strategy is used
R* Average Throughput for Independent
Coding Scheme when our proposed scheme is used
R* Average Throughput for Repetition Coding
scheme when our proposed scheme is used
CED
FHGJIJK4í#N#N#hjQep@bnZX^qOd





; 684(6©7@T5B54`4T5B54(Tc?©`C4(GwH M9M CL(HI?D7@CYTP¦HQL$?DCYGèjJ§G8C > ?A254687 >|;EM HI?A79CYT56v*4]2UHiXQ4]C = ¤
6A4G8XQ4(B¢?D2UHI?`EGAC = H = 7 M 7@?ONPgCYG|BE4(68?A79TUH¨?D79CQT?DCB54L(C<B546A4L(CYTEB M 4XY4 M H M CYT54QvRf254(T¢G84 M HiN
; 684(6379TEB54(`K4(T5BE4(Tc?m`C4(G3H M@M C<LiHI?A79CYTP¦HQL$?DCYGèHQTEB7@P¥7@??DGAHQT56 > 7?D64Tc?D79G84 > 4(6A6AHQZY4CXY4G
?D2E4684(LCYT5B25H M P v7@6T54(Z M 79ZQ7 =5M 4Q§4T5C ?D25HI?"`5GAC = H = 7 M 7@?ONCQPB54(6l?D7@TUHI?D7@CYT?DC%B54L(C<B54
6A4L(CYTEB M 4$XY4 M 796Ø4(GACf254(T¡GA4 M HiN ?DGDHIT56 > 7@?A6 b GA68? M 4$XY4 M H M CYT54%CYGT5CQ?A2579TEZ5u032 ; 6©?D2E4
`K4(G8PgCQG > HQT5L(4CIP§r8CY7@Tc?fB54(LCB57@T5Zf7 M@M T54(HQG M N	4(e ; H M ?DC6 ; LL(4(686A7XY4!7@Tc?D4(GlPg4(G84(T5L4L(HQT5L(4 M H¨¤
?D7@CYT > 4?A25CBE032 ; 63?D254[7 > `5GACXY4 > 4Tc?D6379T	HXQ4(GAHQZY4?D2EGAC ; ZQ25` ; ?3f254T%GA4 M HiN ; 684(6r8CY7@T?
}QÕ
B54L(C<B579T5Zf7 M9Mn= 4L(C > `UHQGAH =5M 4?DC,7 > `5GACXY4 > 4Tc?D679THiXY4GDHQZQ4?A25GAC ; ZY25` ; ?"f254TG84 M HiN
; 684(6m6 ; LL(4(686A7XY4!7@Tc?D4(GlPg4(G84(T5L4L(HQT5L(4 M HI?A79CYT > 4?A25CB
}S
³  ® "ü 
³ í,Eû ÷ ´ ® í úû.!ûü 	 ü|

Ú02/ :&=?6?Ç&=
0RC!7 > `5G8CsXQ4m?A254[CXQ4(GDH M9M ?D25G8C ; ZY25` ; ?CIPGA4 M HiNT54?OCYG8<6vE4[`5G8CY`CQ6A4W?AC!4 > ` M CN6 ; `K4(G ¤
`KCY6A7?D79CQTwLCB57@T5Z = HQ6A4B	6AL^254 > 46fHQL(G8CY6A6?DGAHQT56 > 7@?8?D7@T5ZTECB546dHQTEB	B54(` M CN >|;5M ?A79` M 4 ; 6A4G
r8CY7@T?B54L(C<B579TEZ]HI?G84(L(47@XQ4(G!6879B546(¿4w2UHiXQ4©6A44(T?A254B54(6l?D79T5HI?D7@CYT?D4(G > 7@TUH M PgG8C > ?D2E4
`K4(GA68`4L?A7@XY4WCQP >|;5M ?A7¤OHQL(L4(6A6jL^2UHIT5T54 M GDH¨?D254Gj?A2UHQTB54(ZQGDHQB54B ; 684(GL^2UHQT5TE4 M HQ6j`5GACY`KCY684(B
= N S 7 ; ý Ò Þ þ 42UHiXY4d6l?^HQGl?D4(Bf7@?D27 > ` M 4 > 4Tc?D79TEZ3C ; G68L^254 > 4CIPU6 ; `K4(G8`CQ6A7@?A79CYTL(C<B579TEZ
?DCB57@GA4(L$?3?DGAHQT56 > 79686A7@CYTE¿4"2UHiXY4!`EGACXY4B?D25HI?m`5GA4'¤ b 79TEZBE4(L(C<B57@T5ZwCQGAB54Gm7@6d?D254"CY`?D7¤
> H M HiN©CIP¥`4G8PgCYG > 6 ; `4GA`KCY6A7?D7@CYT©LCB57@T5Z54W?D254T4$<?D4T5B54(B%C ; Gd`5GACQ`CY684(B68L^254 > 4
CQP6 ; `K4(G8`CY687@?A79CYT?DCGA4 M HiNL^2UHIT5T54 M 6(U¿42UHiXQ4?D2E4(T]`EGACXY4B?D25HI?ff254(TìG84 M HN ; 6A46W?D2E4
6DH > 4`KC4GH M9M C<LiH¨?D79CQT,P¦HQL$?DCYGHQ6?D25468C ; GAL4B5C46(v7ÅÖ4Iè úÆ v?A254CY`E?A7 > H M B54(LCB54G
68?AGDHI?A4(ZQN	7963H M dHiN<6f6 ; LL(46A6A7XY479Tc?D4G8Pg4(G84(T5L4"LiHQT5L4 M HI?D7@CYT	PgCYG = CQ?D2%7@T5B54(`K4(TEB54(Tc?mL(C<B579TEZ
= HQ684(B!HQT5BGA4(`K4?A7@?A79CYT"L(C<B57@T5Z = HQ6A4B|GA4 M HiN<79T5Zf68L^254 > 4(6 äm;5> 4GA7@LiH M G84(6 ;5M ?A6*B54 > CQT568?AGDHI?A4
?D2E46AHX<7@T5ZY6CIP ; `?DCy< Ò B t 7@T?A2542E79ZY2 :Eä Ó G84(ZY7@CYTCIP5C ; GR`5G8CY`CQ6A4(B6AL^254 > 46nCXY4G*?D2E4
?DGAHQB57?D79CQTUH M CQT54f7@?D2 b 4B]6A7@T5Z M 4GDHI?A4LCBE79T5Z54"2UHiXY4H M 6ACC = 684(G8XQ4(Bì6AHiX7@T5ZY6fCQP ; `
?DC!yÔ}"B t 7@Tw257@ZY2 :Eä Ó G84(ZY7@CYTCQPC ; Gj`5GACY`KCY684(B©68L^254 > 4Wf2E4(T©G84 M HN ; 6A4679TEB54(`K4(T5BE4(Tc?
`KCs4(GWH M@M C<LiHI?A79CYTP¦HQL?ACYG3CXY4(G3?AGDHQB57?D7@CYTUH M HQ`5`5G8CcHQL^2

Ú0V    ?4 &F
03254GA4[7@6j` M 4T?ONCIP6ALCY`K4WPgCYGuP ; Gl?D254GG84(6A4(HQGAL^2©79T?D257@6 b 4 M B¿4m6 ; ZYZQ4(68?6AC > 4m`CQ6A6A7 =5M 4
GA46A4(HQGAL^2`5GAC =EM 4 > 6fHQ6 M 7@68?A4(B = 4 M C
( ¿42UHiXY4L(CQT56A7@B54(G84(BóCYT M NCYT54]GA4 M HiN79T´C ; G	68N<6l?D4 > > C<B54 M OTóGA4(H M f7@GA4 M 4(686
> C = 7 M 4[CYG M BvUf254(G84!4$XY4(GlN > C = 7 M 4`52ECYT54796mHw`KCQ?D4Tc?D7aH M GA4 M HiNYv§68? ; BEN,T54(4B56W?AC
}QÙ
= 4%B5CYT54	f254T 4%2UHiXY4 > CYG84	?D2UHITCQT54%GA4 M HiNY¿4%T54(4B ?DCB54$XY4 M CY`4'4(L$?D7@XQ4
`5G8CQ?DC<L(C M 6f257@L^2]7@TXQC M XQ4(6 > CYGA4?A2UHQT%CYT54"GA4 M HiN<6
( ¿4[2UHiXQ4[68? ; B57@4(B©?A254[7 > ` M 4 > 4(Tc?^H¨?D79CQTCQPGA4 M HiNL^2UHQTET54 M 6PgGAC > 79TEPgCYG > H¨?D79CQT|?D254'¤
CYGlN´`KCY79Tc?%CQPX7@4"3¿4TE4(4(B ?DCB54XQ4 M CY`68C > 4`5GAHQL?A79L(H M L(C<B54B > CB ;EM HI?A79CYT
68L^254 > 4(6v6 ; L^2HQ6 >|;5M ?D7 ¤ M 4$XY4 M L(C<B57@T5Z"68?DGAHI?D4ZQNYvcPgCYGjG84 M HiNL^25HQT5T54 M 6j?DC79TcXY468?D7@ZcHI?A4
?A254"7 > `5GACXY4 > 4Tc?D6fCYT%CXY4(GAH M9M ?A25GAC ; ZY25` ; ?i
( ¿4f2UHiXY4 ; 6A4B©B54L(C<B54$¤OHQT5B¤ PgCYG8HQGABw6AL^254 > 4WHI?jG84 M HiNQY4fLiHITwB54$XY4 M CY`w`5GACQ?ACLC M 6
PgCYGuCI?D254Gu6AL^254 > 46 M 7@Q43H > ` M 7@PõNc¤ HIT5B¤ðPgCQG8HQGABv : 4 M 4(L$?D7@CYTGA4 M HiN7@T5Z"HQT5BOT5LGA4 > 4(T<¤
?DH M GA4 M HiN<79T5ZHQ63BE796AL ; 6A684(B = N S HQTE4 > HQT¿ý¬{ þ 
}QÞ
 ì²üí	
ý Ò(þ 05\ _ CXY4GfHQT5B	//Eh3EFH > H M v _ HQ`UHIL(7@?ON?A254(CYG84 > 6PgCYGj?D2E4GA4 M HiNL^2UHQT5T54 M vA !#"#$%'&() *,+$%!- v5XQC M §yQ}v5`5`K}#Yy/.E}QÙ ã v Ò ÞSQÞE
ý¬y þ /! ä CY6AGAHI?D7@T57aHEv0*h3mB ; T?A4(Gv*HIT5B/Bm4(BUHiNYHI?iv0 _ C<CY`K4(GDH¨?D7@XQ4L(C >>|; T57@LiHI?A79CYT
79T	f7@GA4 M 4(686mTE4?OCYGA6(vA 12435$%&6&6789;:</=> v5XYC M  ã yv5`E`  ã .ÙQzEv§yQzYz ã 
ý { þ xE S HIT54 > HQTv§k| ä  _ ¬036A4QvHQT5BìF51 CQGAT54 M9M v2 _ CCY`K4(GAHI?D7XY4B57@XQ4(G86A7@?ON%7@Tf7@GA4$¤
M 46A6TE4?OCYGA6§h!L(7@4(Tc?3`5G8CQ?DC<L(C M 6HQT5B	C ; ?^HQZY4 = 42UHiX<79CYGv  12?'#"#$%!&( *,+$%!- vEXQC M U}QzEv5`5`§{YzYÕcy/.<{YzYÙYzEvEk4(LIKyQzYz ã 
ý ã þ 05\ _ CXY4G(v _ C >w> 4(Tc?A6CYT = GACcHQBELiHQ6l?dL^2UHQTET54 M 6(vA ?9'#"#$%!&(@ *,+'A$%!- vEXQC M  ãQã v5`5` Ò ã {YÞB. Ò ãYã ÞEvE×L?i Ò ÞYÞYÙE
ý¬} þ 0 :  Ó HQ`5`UHQ`KCYGl?iv5CED 1+'FG+H35$%&6&67I DKJ L D $%MON5 D  J'DQP FG+R9STN@ J L DKJ + v5y¨T5B	4(B
VW`5`K4(G : HIB5B M 4 Ó 7@XQ4(Gv ä xc  GA4Tc?D79L4BWH M9M  0 Ó vyQzYzYy
ý Õ þ h3 _ ù!B54G"\4 ;5M 4Tv)8032EGA4(4'¤ð?A4(G > 79T5H M LC >>|; T57@LiHI?A79CYT,L^2UHQT5TE4 M 6v VU SW% U@P>P FXN5$Y/ vXYC M U{EvU`5` Ò yQzB. Ò } ã v Ò ÞS Ò 
ýA þ h3Yù|cB54Gd\4 ;5M 4TvZ80RGDHQT56 > 7@6A6879CYTCQP79TEPgCQG > HI?D7@CYT|79TwH?8¤ð?A4(G > 7@TUH M BE796ALGA4$?D4 > 4 > ¤
CYG8N M 4(6A6fL^2UHIT5T54 M v   2Ök|UB579686A4G8?^H¨?D79CQTvUVWTE7@XCQP _ H M 7@PgCYG8T57aHEv t 4GAI4 M NQv Ò ÞYÕYÙE
ý Ù þ\[][ v68/ 6 ; G8XQ4N CQP >|;5M ?D7 ¤ðHN L^2UHQTET54 M 6,7@T´79TEPgCQG > HI?D7@CYT ?A254(CYGlN  Ò ÞYÕ Ò ¤ Ò ÞIÕEv  !#"#$%'&() *,+$%!- v5XQC M §yI{Ev5T5C5 Ò v5`5` Ò .<{v¨rAHQT Ò ÞSS
ý Þ þ F q GDH > 4(G!HQT5B¢/!nxEXIHQT±ó7 r8ZYTEZcHYHQG8B54(Tv\D×T±?D254	f2E7@?D4ZYH ; 6A687aHQT >!;5M ?A79` M 4$¤
HQL(L4(686G84 M HN!L^2UHQT5TE4 M vA79T 12^!,L+'!9L D $%9FI_-%& P $/ D 7I&`$%6'#"#$%!&(L D $%a *,+'A$%!- v : CYGAG84(Tc?DC5vUð?DH M NQv§x ; T54!yQzYzQzE
ý Ò z þ xE ä  S HIT54 > HQTHQT5B¿F1¿CYGATE4 M9M vblB5796l?DGA7 =5; ?A4(B6A`UHIL(4$¤ ?D7 > 4'¤OL(C<B54B`5GACQ?ACLC M 6
PgCYG4$` M CY7@?A79T5ZLCCY`K4(GAHI?D7XY4,B57@XQ4(G86A7@?ON¢7@Tf7@GA4 M 4(686wTE4?OCYGA6(vA 12cb!,A"#$%!&(d *,+$%!- vEXQC M  ã ÞEv5`5`Ky ã Ò }/.y ã yY}v5yQzYzY{
ý ÒYÒ(þ 05\ _ CXY4G(ve t GACcHIB5LiHQ6l?3L^2UHQTET54 M 6(vA f'#"#$%!&(b *,+$%!- vcXYC M <O0¤ Ò ÙEv
`5`Ky/. Ò ã vUxYHIT Ò ÞYy<
ý Ò y þ BW > HQ7HQT5B : 7BW7@GDHQ¨HiHEvgl/T54 >|;5M ?D7 M 4XQ4 M L(C<B57@T5Z > 4?D2ECB ; 6A79TEZ´4(GAG8CYGl¤
L(CYG8GA4L?D7@T5ZL(C<B546(vA 12hi2'#"#$%!&(6 *,+$%'- vXQC M jyI{Evn`5`n{ Ò .{SSvu\HN
Ò ÞS<
ý Ò { þ /! Ó  _ H M B54(G = HQT5HIT5B ä  : 46A2UHQBEGA7 vdA\ ;5M ?A7 M 4XY4 M L(C<B546"PgCQG ; T54(e ; H M 4GAG8CYG"`5GACI¤
?D4L?D7@CYTvA  '#"#$%!&() *,+$%'- v5XYC M U{YÞv5`5` Ò yI{ ã . Ò y ã ÙEvUx ;EM N Ò ÞYÞY{E
ý Ò ã þ   t 4(G8Z > HQT56nHIT5B|0 _ CsXQ4(Gv; _ C<CY`4GDHI?A7@XQ4 = G8CcHQB5L(HQ68?A79T5Z5vA 12jk'#"#$%!&( *,+$%!- vEXQC M UyQzEv5`5`§{ Ò /.{Yy ã vU\HN Ò Þ ã 
ÕYz
ý Ò } þ £|EHQT5ZHQTEBì\¿E0K×G8L^2UHQG8Bv2Ak4(6879ZYT%CQP*6 ; `4GA`KCY6A7?D79CQT¤OLCB54B > C<B ;5M HI?D7@CYTwPgCQG
; T54e ; H M `EGACQ?A4(L?A79CYTv w79T 12l',Lm+'!9L D $%9F35$%#"#+'1+' J +6$%n35$%&6&67I DKJ L D $% v
BW4 M 6A7@T57 v5x ; T54yQzYz Ò v5`5` ã Ò y/. ã Ò Õ
ý Ò Õ þ 0R1 :; Tv Ó Rk|R¿4(6l?iv\¿ Ó  : 2UHQT54IvHIT5B q *xYHQGA4$?A?ivo :; `4GA`KCY6A7?D79CQT? ; G = C
?DL > PgCYG >|;5M ?D79GAHI?D4 = GACcHQBELiHQ6l?ivA 12po35$%&6&6789 vXYC M R}Yyv`E`¥{YÕYÙB.<{ Ò v
yQzYz ã 
ý Ò  þ :  : 2UH > HQ7Åve8/ = G8CcHQB5L(HQ68?W68?AGDHI?A4(ZQNPgCQGd?D254ZcH ; 686A79HQT6 M C M NwP¦HQB57@T5ZL^2UHQT5T54 M vA©7@Tq!,L+'!9L D $%9F_-r& P $/ D 78&s$%t'#"#$%!&(L D $%u *,+$%!- v<VW > v<F4(G > HQTcNYv<x ; T54
Ò ÞYÞ<
ý Ò Ù þ :  : ÿ : 257?DØ2 HIT5B/! : ?A4(79TE4(G(vdl/ = GACcHIB5LiHQ6l?HQ`5`5G8CcHQL^2PgCYG"H6A7@T5Z M 4'¤ ; 684(G6 M C M N
P¦HQB57@T5Z > 7 > CL^2UHQTET54 M v  siv!#"#$%!&(0 *,+$%'- v5XYC M  ã ÞEv§`5`yQÕ Ò /.EyQÕQ{c}v
×L?iUyQzYzY{E
ý Ò Þ þRw  S 7 ; v q  ä  S H ; vu×| w *0HQI4(68257@?DHEvuHQT5B\  J7@?AØQvoD×`E?D7 > H M GDHI?A4H M9M CL(H¨¤
?D7@CYT©PgCYGd6 ; `K4(GA`KCY687@?D7@CYT	LCB57@T5Z79T©e ; HQ6A7 ¤O68?DHI?D7@L[P¦HQB57@T5Z|L^2UHIT5T54 M 6(vA79T n!,L+'!A9L D $%9F_-%& P $/ D 7I& $%x'#"#$%!&(L D $%y *,+$%!- v  H M HQ7@6|B54 t 4(H ;5M 794 ; v S H ; 6AHQT5T54Iv
: f7@?AØ(4G M HIT5Bv§x ; TE4!yIzYzcy
ý¬yQz þ xEYF  G8CcHQ796vkz{D = D LKF 35$%&6&678 DKJ L D $% v ã ?D24(B ä 4 w CYG8.c\LiF"GAHd¤
BW7 M9M v¬OT5LI@v
yQzYz Ò 
ý¬y Ò(þÓ \¿ _ CYG M 4(686(vEFnBEFCYT5T54$?iv<k|Eh3EFaBWHQGA4IvEHQTEBk|xE5xQ4"G84NYv|D×T M H >|= 4(G8?(«Ö6
¢P ; T5L?A79CYTv  :< P FG+6O+ J *8 DKJ Fk}~+'|'FG+'LLm+' v¨XYC M czEvIT5C5YÞvY`5` Ò y/.EyYyv : `5G879T5Z Ò ÞYÞY{E
ý¬yYy þ ^h3c0*4 M HI?DHQG(v8L(HQ`UHQL7@?ONCIP >|;5M ?D7 ¤ HQTc?D4T5TUHZcH ; 6A687aHQTL^2UHQT5TE4 M 6v TU e6\+'FF >YA$%L$% D +Z!,L+'!9F@9+ J *v:a+'&$ vKx ; T54 Ò ÞYÞc}<
Õ Ò
~   í ÷ ~9 ÷ ü© ­ ü ®  ÷  ÷ ´
OT?D257@6uHQ`5`K4(TEB57vQ43B54(G87@XQ4f?A254XIH M 79B|GAHQT5ZY46uCQP  vQ`KC4GH M9M CL(HI?D7@CYTP¦HIL?DCQG(vIPgCQGnB579G84(L$?
?DGAHQT56 > 7@6A6A7@CYT
Ì¨¸§Ðu¸KÁiÃõÀsÃg¸· Ñ Â !S D 1+ J L5L'& D  D $%eL*,+TY'+'L5W%F D St8=8+H$"  D  r9zc£  BD Â  B Â  t N51$/$" _ CYT56879B54GHìB579G84(L??AGDHQTE6 > 796A6879CYT¿f7@?D2¢6 ; `4GA`KCY6A7?D7@CYT±L(C<B57@T5ZHQ6B57@6AL ; 6A6A4B¡7@T
_ 2UHQ`?D4(G[{EKk4(6l?D79T5HI?D7@CYTf7 M9M= 4H =5M 4?AC©B54L(C<B54?A254 b GA68? M 4$XY4 M H M CYT54"7@P*?D254PgC M9M Cf79T5Z
L(CQT5B57@?A79CYTE6fHQGA46AHI?D7@6 b 4B
iaX M CYZ  < Ò ë ¬ö
	 S¬  :Eä ÓÒ ë ¬ö
	 #¬  :Eä Ó > ÿ Ò  
NZ M CYZ  ç Ò ë ¬.
	 S¬  :Eä Ó ê ÿ y# 
032546A4L(CYT5BE7@?D7@CYT563L(HQT = 4"6A7 > ` M 7 b 4B©?DCcgìYX ¬ö
	 S¬  Xji ÿÅ{S 
f254GA4#Ugì$vÀi|HQG84ZY7@XQ4(T = N ÿ¦{EÖÙ HQT5B¡ÿÅ{EÖÞ [GA46A`K4(L$?D7@XQ4 M NHIT5B ú  ë  ä C"v
k4(6l?D7@TUHI?D7@CYTf7 M9M B54L(C<B54!?D2E4!6A4L(CYTEB M 4XQ4 M H M CYT547@P?D254!PgC M9M Cf7@T5ZwLCYT5B57?D7@CYT56WHQGA46DHI?l¤
796 b 4(BE
iYZ M CYZ  ç Ò ë n:Eä Ó ¬Y	 S¬  ê ÿ ã  
NX M CYZ  < Ò ë n:ä Ó ¬öY	 S¬ Ò ë *:Eä Ó ¬öY	 S¬  > ÿ }# 
032546A4L(CYT5BE7@?D7@CYT563L(HQT = 4"6A7 > ` M 7 b 4B©?DCcgyX ¬ö
	 S¬  Xji ÿÅÕS 
f254GA4-g1(vWiodHQG84ZQ7@XY4T = N  g ú y p D û´Òÿ ÒÍû  y p D   :Eä Ó ÿ# i ú y p ÿ û´Ò:Eä Ó ÿÅÙS 
Õcy
JUCYGfHZY7@XQ4(T%XIH M9; 4CIP  ß¢ý zc£ Òþ vE42UHiXY4"PgC M9M Csf7@T5Z|7@T54(e ; H M 7@?A794(6'iqXmgì ÿÅÞS 
 y p ÿ ûÒ:Eä Ó X y p ÿ ûÒÿ Òû  y p ÿ   :Eä Ó Òû  y p ÿ X 
 y p ÿ Z Ò
: 7 > 7 M HQG M N4L(HQT,68?^H¨?D4?D2UH¨? ibXjg ÿ Ò z 
JUGAC > ÿ¦{ $vB5468?D7@TUHI?A79CYT©f7 M9M 2UHiXQ4"H!L^2UHQT5L4[?DC!B54(LCB54W?D254 b GA68? M 4XQ4 M H M CQT54[7PÀgìaXhix
03257@6m687 > ` M 7 b 4(6?DC, gìYXji ÿ ÒYÒ  
y p ÿ û´Ò
ÿ Òû  y p ÿ   :Eä Ó X y p D û´Òn:ä Ók zIX  X y p D û´Òy p ûÒ ÿ Ò yS 
JUGAC > ÿÅÞ ð¤$ÿ ÒYÒ  $v<?D254 >|; ? ; H M G84 M HI?D7@CYT = 4?O4(4(Tio"£
ix£gìV£gmf2E4(T  ßrazc£  BD Â  B Â  t 796'ioaXjgìYX iNX g ÿ Ò { 
JUGAC > ÿÅÕ 'v(B5468?A79TUHI?A79CYTf7 M9M 2UHiXY4H3L^2UHQT5L4?AC3B54(LCB54u?A254j6A4(LCYT5B M 4$XY4 M H M CYT547@PogNXhio$
t ; ?PgG8C > ÿ Ò { 'v?D2E796L(CQT5B57@?A79CYT]LiHQT5TECQ? = 4HQL^2E794XQ4(B ; T5B54G?D254HQ686 ;5> 4(BGDHIT5ZY4CQP  
BW4T5L(4¿B54(6l?D7@TUHI?D7@CYT LiHQT5TECQ?]BE4(L(C<B54?D254¿6A4L(CYT5B M 4XQ4 M H M CYT54f254(T  ß razn£ CBD Â  B Â  t 
k4(6l?D7@TUHI?D7@CYT	f7 M@M 2UHiXQ4L^2UHIT5L(4"?DCB54L(C<B54?A254"6A4L(CYT5B M 4$XY4 M H M CYT54f2E4(T©gNX i ÿ Ò ã  
y p D û´Ò
ÿ Òû  y p D   :Eä Ó X y p ÿ ûÒn:Eä Ó
y p û y p ÿ
y p û´Ò X  X Ò ÿ Ò }S 
ÕY{
BW4T5L(4"PgGAC > ÿÅÞS $v¥ÿ Ò z dHQT5Bÿ Ò ã  f254(T  ß r CB Â CB ÿ B Â  £ Ò t 425HXQ4#ixNXjgyX iaX gì ÿ Ò Õ 
JUGAC > ÿÅ{S $v4%LiHQT¢6DHiN±?A2UHI?B5468?A79TUHI?A79CYT L(HQT5T5CI?B54(LCB54?A254 b GA6l? M 4XQ4 M H M CYT54©f2E4(T
 ß r CB Â CB ÿ B Â  £ Ò t 03257@6 > 4iHIT56?D2UHI?"?A254?OCLiHQ684(6CQP  v r zn£ CBD Â  B Â  t £ r CB Â CB ÿ B Â  £ Ò t v¥HQG84
>|; ? ; H M@M N4$L M@; 6A7XY44XY4Tc?D6( ä CpL(CYT56879B54G  ß2r CBD Â  B Â  £ CB Â CB ÿ B Â  t ¥JUGAC > ÿ Ò yS 'v4wL(HQT
6A44?D2UHI?çgìÁZÉiBm4(T5L4]k468?A79TUHI?A79CYT L(HQT5T5CI?B54(LCB54?A254 b GA6l? M 4XQ4 M H M CYT54QJUGAC >
ÿ Ò }S $vU4!LiHITì6A44!?D2UH¨?sgVZ io$ Bm4(T5L4|B54(6l?D7@TUHI?D7@CYT]L(HQT5T5CI?[B54L(C<B54!?A254!684(L(CQT5B M 4$XY4 M
H M CYT54Qc032E796 > 4(HQT56j?D2UHI?f254T  ß r CBD Â  B Â  £ CB Â CB ÿ B Â  t vB5468?A79TUHI?A79CYTLiHIT©CYT M NB54(LCBE4W?D2E4
> 4(6A6AHQZY4fHQ6nH[f25C M 4IvQ7ÅÖ4IYk4(6l?D7@TUHI?D7@CYTf7 M9M ?DG84iHI?n?A2543GA4L(47@XY4Bw6879ZYT5H M HI6jH > 46A6DHIZY4f7@?A2
CYT M NCYT54WGDHI?A47 ú i ë cBm4(T5L4[?D257@6GAHQT5ZY4WCQP  f7 M9M T5CI?N<794 M B©HQTcN©7 > `5G8CXY4 > 4(Tc?A6
CXY4Gm6879T5Z M 4[GAHI?D4`EGACQ?ACLC M 6032 ; 6ff7@?A25C ; ? M CY6A6CQPRZY4(T54GDH M 7@?ON4"L^25CQ6A4?D254GAHQT5ZY4[CQP 
HQ6¥r9zc£ CBD Â  B Â  t 
¸§Ì¨¸Kº¦º¦ÇEÌsÜ Ñ Â Ñ Â ! z{D 1+ J L~L'& D  D $% D L*x'7 P +' P $/ D L D $% J $S D 8=%S8+'L D 9L D $%Lm+''& D 9F J aS8+ J $S8+RL*,+6+',L D 1+&+/=8+ D "RL*,+"#$%FFG$% D 8= D +i7F D L-6*,$%FXS%M
¬.
	 #¬  Z y»p D û´Ò _}d PgCYGfHZY7XY4(T  ß { zc£ y?p D û´Òy p û´Ò |
N51$/$" ¿4!2UHiXY4|H M G84iHQBEN	`5GACXY4Bì?D2UH¨?WPgCYGWHwZQ7@XY4T  vKBE4(68?A79TUH¨?D79CQTL(HQT5T5CQ?WB54L(C<B54!?D2E4
6A4L(CYTEB M 4XQ4 M H M CQT54QU/mPõ?D4(GW6 ; LL(46A68P ;EM B54(LCBE79T5ZwCQP b G868? M 4XQ4 M vB5468?A79TUHI?A79CYT%?DG87946m?AC©B54'¤
L(C<B54m?D254W4(Tc?D7@GA4 > 4(686DHQZQ4QnBW4(TEL(4[?A254[LCYT5B57?D79CQT56PgCQG?A254[6 ; L(L4(6A6lP ;5M B54L(C<B579TEZ|CQP4T?A79G84
> 4(6A6AHQZY4HQG3ZY7XY4T = N 
NX M CYZ  ç Ò ë n:ä Ó ¬öY	 S¬  ê ÿ Ò S 
iaX M CYZ  < Ò ë ¬ö
	 S¬  :Eä ÓÒ ë n:ä Ó ¬öY	 S¬  > ÿ Ò Ù 
Õ ã
032546A4LiHQT = 4"687 > ` M 7 b 4(BHI6
¬ö
	 #¬  Z i ÿ Ò Þ 
¬öY	 S¬  ZhgØ ÿ yQz 
¿4W2UHiXQ4H M G84iHQBN`5GACXY4B©?D25HI?aiNZjgìnPgCYGj?D2E4WZY7XY4T	GDHQTEZY4WCIP  ß r zc£  BD Â  B Â  t cBm4(T5L4
ÿ Ò Ù 796u6AHI?D7@6 b 4B©7@Pÿ Ò S 796u6AHI?D7@6 b 4B t ; ?B5468?D7@TUHI?A79CYTL(HQTwBE4(L(C<B54f?D254f4T?A79G84 > 4(686DHQZQ4m7P
ÿ Ò S R7@6R?AG ; 4ISBW4T5L(4d?A254dB54L(C<B579TEZ[CYG8B54(Gn7@6 b 4BHI?nB5468?A79TUHI?A79CYTPgCYGBE79GA4L?*?DGDHIT56 > 79686A79CQT
HQT5B,L(CQT5B57@?A79CYT	PgCQG3B54(LCB57@T5Z?D254"4T?A79G84 > 4(686DHQZQ47@6
¬ö
	 #¬  Z i ÿ y Ò  
JUCYG Ó 4 M HiNL^2UHQT5TE4 M 6v68C ; G8L(4$¤ðGA4 M HiNL^2UHQT5TE4 M LiHQT = 4fX<794$4B	HQ6HBE79GA4L?j?DGAHQT56 > 7@6A6A7@CYT
BW4T5L(46A7 > 7 M HQGL(CQT5B57@?A79CYTE63LiHQT = 4"HI`5` M 7@4(B?DCG84 M HiN	f2E7 M 4[B54(LCB57@T5Z > 46A6AHQZY4(6
Õc}
~   í ÷   ® Ò ³  ® í1ÉÑ&1 
OTì?D2E796HI`5`4T5B57 vK4|?AGA7@4(B]?AC	`5GACXQ4|PgCYG[G84 M HiN,L^2UHQTET54 M 6?D2UHI?[B54(LCBE79T5ZCYG8B54(GW2UHQ6[?AC
= 4`EGA4$¤ b 4(B,?DCHQL^257@4XY4?A254 > H¨7 >|;5> HiXQ4(GDHIZY4?D25G8C ; ZY25` ; ?i
Ì¨¸§Ðu¸KÁiÃõÀsÃg¸· Ú Â CD L*L*,+{%'78&+iSHi8=8+{$"  ß r9zc£  D BD Â  D B Â  t L*,+|"#$%FFG$% D 8= D +i7FAD L D +R*,$%FXS>M
> H¨"ÿ#i ´  £i ´ £! ´ £g ´   ú i ´ o Òû  y  p ÿ Zz
C *,+'+M
 ú i ë  ÿ yYyS i ´  ú y  p ÿ û´Ò _}0 ÿ yQ{ iF´ ú y  p D û´Ò _}0 ÿ y ã   ´ ú y  p û´Ò_}d ÿ yY}S g ´ ú y  p ÿ û´Òÿ ÒHû  y  p ÿ   _}0 ÿ yQÕ N51$/$" ó7@?A2?D254HQ686 ;5> 4(BGDHQT5ZQ4CQP  ß r zc£  D BD Â  D B Â  t vE425HXQ4#
 X y  p D û´Òy  p û´Òk y  p û¡Ò:Eä Ó X y  p D û´Ò:Eä Ók  ´ Xhi ´ ÿ ySS 
 X y  p D ûÒy  p ûÒk y  p ÿ ë y  p D û y[Xóy  p û´Ò X y  p D û´Òk  X y  p D ûÒy  p ÿ ë y  p D û yk y  p ÿ û´Òn:ä Ó X y  p D ûÒ:Eä Ók i ´  X i ´ ÿ yQÙ 
ÕYÕ
 X y  p D û´Òy  p û´Ò
 y  p û  X´y  p D û´Ò
 y  p ÿû  X´y  p ÿjû´Òû  y  p ë  y  p ÿ
y  p ÿ û´Ò
ÿ Òû  y  p ÿ   :Eä Ó X y  p D û´Ò:Eä Óg ´ Xji ´ ÿ yQÞ 
JUGAC > ÿ yS# O¤$ÿÅyQÞ 'v4L(HQT%6A4(4"?D25HI? > H¨ÿ i ´  £
i ´ £ ´ £g ´   ú i ´ 
ó7@?A2?D254HQ686 ;5> 4(B,GDHQTEZY4"CQP  ß r zc£  D BD Â  D B Â  t v5425HXQ4#
 X y  p D û´Òy  p û´Ò
y  p D u Òû  y  p ÿ w Z  Z´zk ÒHû  y  p ÿ Z´z ÿÅ{Yz 
Ì¨¸§Ðu¸KÁiÃõÀsÃg¸· ß Â :<# D &67I&W+'i/=8+L*8$%7=%* P 78L J Y'+V J * D +'W+iS D ]1+'FX- J *,+'F D L*]1+'FX-n+'& P FG$%- D 8=^1+ P +'L D L D $% J $S D 8= D "9Sn$%,F- D "S8+ J $S D 8=$%S8+' D  P 1+'AI+iS'7 J *EL*L5S8+'L D 9L D $%E*%{Lm$ P +'"#$%'&'7 JJ + D W+ D ,L+'"#+'1+' J + J  J +'FXL D $%&+'L*,$S(Lm$S8+ J $S8+{L*,+L@$%AmFX->+'1+iSt&+/=8+
N51$/$" _ CYT56879B54G Ó 4 M HiNL^2UHQT5T54 M f7@?A2GA4 M HiN!4 > ` M CN7@T5ZG84(`K4?D7?D7@CYT!LCB57@T5Z"HQ6nBE796AL ; 6A684(B
79T : 4L?A79CYT ã Ôy Ò Uk4(`K4(TEB579T5ZCYT,GA4 M HiNK«Ö6fB54L(7@6A79CQTvE42UHiXQ4?A25GA44L(HQ6A46(
¿ ´y ±
JUCYG?A25796LiHQ684QvR?D254	4Tc?DGACQ`57946!CQPfG84(L(47@XQ4(B¢6A7@ZYTUH M v¯gÍÿ Ü  ®£gÉu Ü ¬ ñ ò° ó w £gÉu Ü ¬ ñ ò%± ó w HIT5BgÍÿ Ü ¬ ñ  3HQGA4ZY7@XQ4(T = Nÿ ã çyQ}S O¤ÿ ã çyQÙS 3G84(68`4L?D7XY4 M NYK03254 >|; ? ; H M 79TEPgCQG > HI?D7@CYT = 4$?O44(T
?D2E4G84(L4(7@XQ4(B6A79ZQTUH M 6dHQT5B = CQ?A2?D254 M HiNQ4(GA6mCQPR?DGAHQT56 > 7@?8?D4B6A79ZQTUH M 7@63ZY7@XQ4(T = N : ò  Â× óp ú Òy ÿ gÍÿ Ü   û g ÿ Ü ¬ ñ   
Õ
: ò  Â× óp ú Òy M CYZ  ç Ò ë u'¬öY	 S¬  ë ¬öcþ½	 S¬  w :ä Ó ê ÿÅ{ Ò  
03254 >|; ? ; H M 79TPgCYG > HI?D7@CYT = 4$?O44(Tó?D254]GA4(L4(7XY4(Bó6879ZYTUH M 6wHQT5B?D2E4 b GA6l? M 4$XY4 M CQP"?D2E4
?DGAHQT56 > 7?A?D4B%6A79ZQTUH M f7?D2%6A4L(CYT5B M 4$XY4 M BE4(L(C<B54B7@6mZQ7@XY4T = N : ò  Â A@ Yóp ú Òy u g u Ü ¬ ñ ò%± ó w û gÍÿ Ü ¬ ñ   w
ú Òy M CYZ  < Ò ë u ¬öY	 S¬  ë ¬öcþ½	 S¬  w :Eä ÓÒ ë u ¬öY	 #¬  ë ¬öcþ½	 #¬  w :Eä Ó > ÿÅ{cyS 
03254 >|; ? ; H M 79TEPgCYG > H¨?D79CQT = 4?O4(4(T?D2543G84(L4(7@XQ4(B6A7@ZYTUH M 6uHQT5B?D2E436A4(LCYT5B M 4XQ4 M f7?D2?D2E4
b G868? M 4$XY4 M B54(LCBE4(B,796ZQ7@XY4T = Nÿ ã Ö{Yz '5k468?D7@TUHI?A79CYT©f7 M9MK= 4"H =5M 4[?ACB54(LCBE4?D2544T?A79G84
> 4(6A6AHQZY4"7@P¥?A254PgC M9M Csf7@T5Z|LCYT5B57?D79CQT56fHQGA4"6AHI?D7@6 b 4B
iqX : ò  Â A@ Yóp ÿÅ{Y{ 
bX : ò  Â @ ôóp ÿÅ{ ã  
i ë  ú ÛX : ò  Â× óp ÿÅ{c}S 
03254H = CsXQ4"L(CYT5BE7@?D7@CYT563L(HQT = 4"6A7 > ` M 7 b 4(B	?DCc
¬Y	 S¬  ë ¬öcþ½	 S¬  Z > H¨ÿ i ´ £i ´  £! ´   ÿÅ{YÕ 
f254GA4=i ´  v¼i ´ HQT5B< ´ HQGA4|ZQ7@XY4T = N ÿÅyQ{ $vÿ y ã  WHQTEBÿ yY}S fGA46A`K4(L?A7@XQ4 M NQJUGAC >  GACQ`CI¤
6A7?D7@CYTyvK4T5Cp?A2UHI? > H¨ÿ i ´  £i ´ £! ´   ú i ´ *Bm4(T5L4|?D254B5468?A79TUHI?A79CYT]LiHQTB54L(C<B54
?D2E44Tc?D79G84 > 46A6DHIZY4"7@PY
¬.
	 S¬  ë ¬cþ½	 S¬  Zji ´ ÿÅ{S 
k4(6l?D7@TUHI?D7@CYT©L(HQT	B54L(C<B54[?A2546A4L(CYTEB M 4XQ4 M H M CYTE4[7@P?D254[PgC M9M Cf7@T5Z"L(CYT5BE7@?D7@CYT56HQGA4[6DHI?A796l¤
b 4B©
yX : ò  Â Yóp ÿÅ{YÙ 
iqZ : ò  Â A@ Yóp ÿÅ{YÞ 
ÕYÙ
ðPfÿ¦{YÙ d796f6AHI?D7@6 b 4BvU?D254T¢ÿÅ{ ã  f7 M9M H M HN<6 = 4"6AHI?D7@6 b 4B§0325796 > 4(HQT56f?D2UH¨?WBE4(68?A79TUH¨?D79CQT
f7 M@M B54L(C<B54?D2544T?A79G84 > 4(686DHQZQ4Q3OT CQ?D254G	CQGAB56vmBE4(68?A79TUH¨?D79CQT L(HQT5T5CI?%B54(LCB54?D2E4
6A4L(CYTEB M 4$XY4 M H M CYT54Qsk4L(C<B579TEZWCYG8B54(GR796R6DHI79B"?DC = 4 b 4(B|7PE?D2E4L(CQT5B57@?A79CYTE6¥?AC = 46DHI?A796 b 4(B
PgCYGd?A254"B54(6l?D79T5HI?D7@CYT?DCB54(LCBE4"?A254"4(Tc?D7@GA4 > 4(6A6AHQZY4HQG84#
bX : ò  Â @ ôóp ÿ ã z 
iYX : ò  Â ôóp ÿ ã Ò  
03254H = CsXQ4"L(CYT5BE7@?D7@CYT563L(HQT = 4"6A7 > ` M 7 b 4(B	?DCc
¬.
	 S¬  ë ¬cþ½	 S¬  Zji ´ ÿ ã yS 
.
	 S¬  ë ¬cþ½	 S¬  Zjg ´ ÿ ã { 
JUGAC > `5GACY`KCY687@?D7@CYTyvU4T5C.?D2UH¨?si ´ Zzg ´ ®Bm4(T5L4ÿ ã Ò  f7 M@M= 46DHI?A796 b 4(B7@Pdÿ ã z d7@6
6DH¨?D796 b 4(B t ; ?©ÿ ã zS 7@66 ; !L794(Tc?!HQT5BT54(L4(686DHQGlN¿LCYT5B57?D7@CYTìPgCYG"B54(6l?D7@TUHI?D7@CYT?DC%B54L(C<B54
?D2E44(Tc?D7@GA4 > 4(686DHQZY4IBW4T5L(4?A254B54(LCBE79T5ZCYG8B54(G!796 b 4B 7P3?D254G84 M HiN?DGAHQT56 > 7@?A6!?D2E4
4(Tc?A79GA4 > 4(686DHQZY4I
¿ ´y ³
JUCYG?D257@6LiHQ684Qvu?D254,4(Tc?AGACY`57@4(6CQPWGA4(L4(7XY4(B¡6A79ZQTUH M v(gÍÿ Ü  ®£g u Ü ¬ ñ ò° ó w £g u Ü ¬ ñ òe± ó w HQG84
ZY7XY4(T = N ÿ ã Ö{YÞ ð¤ÿ ã  ã Ò  WGA46A`K4(L?A7@XQ4 M NQ03254G84(L(47@XQ4(B6A7@ZYTUH M 6HI??A254B5468?D7@TUHI?A79CYT]f2E4(T
GA4 M HiN?DGAHQT56 > 7?D6f?D254 b GA6l? M 4$XY4 M H M CYT54HQGA4ZY7@XQ4(T = N±ÿ ã  Ò }# $v*ÿ ã  Ò Õ '§03254 >|; ? ; H M 79TPgCYGl¤
> HI?D7@CYT = 4$?O44(T?A254GA4L(4(7XY4B6A7@ZYTUH M 6"HQT5B?D2E4w4T?A79G84|?DGDHIT56 > 7@?8?D4(B > 4(686DHQZY4796ZQ7@XY4T
= N  : ò  Â× óp ú Òy ÿ gÍÿ Ü   û gÍÿ Ü ¬ ñ   
ú Òy M CYZ  ç Ò ë :ä Ó u ¬ö
	 #¬  ë  ¬öcþ½	 S¬  w ë   ¬Y	 S¬  ¬öcþ½	 S¬  :ä Ó  ê ÿ ãYã  
ÕYÞ
03254 >|; ? ; H M 79TEPgCQG > HI?D7@CYT = 4?O4(4T?A254|G84(L(47@XQ4(B6A79ZQTUH M 6[HQT5Bì?A254 b G868? M 4$XY4 M CQPu?DGAHQT56 ¤
> 7@?A?A4(B6879ZYTUH M ZY7@XQ4(T%?D2UH¨?f6A4(LCYT5B M 4XQ4 M 7@63B54(LCB54B]7@63ZY7@XQ4(T = N : ò  Â A@ Yóp ú Òy u g u Ü ¬ ñ ò%± ó w û gÍÿ Ü ¬ ñ   w
ú Òy M CYZ  ç Ò ë :Eä Ó u¬öY	 g¬  ë ¬öcþ½	 #¬  w ê ÿ ã }S 
03254 >|; ? ; H M 7@TEPgCYG > HI?A79CYT = 4$?O44(T?D254%GA4L(47@XY4B 6879ZYT5H M HQT5B ?A254%6A4(LCYT5B M 4$XY4 M H M CYT54
ZY7XY4(T?D2UH¨? b G868? M 4XQ4 M 796B54(LCBE4(B7@6wZY7XY4T = Nÿ ã  ã { 'k468?A79TUHI?A79CYT f7 M9M B54L(C<B54]?D2E4
4(Tc?A79GA4 > 4(686DHQZY4"7PR?A254PgC M9M Cf79T5Z|LCYT5B57?D7@CYT56fHQG846DHI?A796 b 4(B
iqX : ò  Â A@ Yóp ÿ ã Õ 
bX : ò  Â @ ôóp ÿ ã S 
X : ò Yóp ÿ ã Ù 
032546A4LiHQT = 4"687 > ` M 7 b 4(B©?AC,
¬.
	 S¬  ë ¬cþ½	 S¬  Zji ´  ÿ ã Þ 
¬ö
	 #¬  Z i ´ ÿ }Qz 
¬.
	 S¬  ë  ¬öcþ½	 #¬  ë   ¬öY	 #¬  ¬öcþ½	 #¬  :Eä Ó Zl ´ ÿ } Ò  
VWTEB54(GHQ6A6 ;5> 4(BGDHQT5ZQ4CIP  v42UHiXY4©H M G84iHQBEN]`5GACXQ4(B?A2UHI? > H¨"ÿ#i ´  £i ´ £! ´   ú i ´ 
VW6879T5Z?A254P¦HQL?3?A2UHI?3?D2E4XQHIGA7aH =5M 46d79T?D2E4(6A4"7@T54(e ; H M 7@?A794(6dHQGA4"H M@M T5CQT¤OT54ZcHI?A7@XY4IvE4L(HQT
L M 4iHQG M N¿6DHiN ?D25HI?ÿ }QzS 796|?A254%T54(L4(6A6AHQG8N HQTEB6 ; !L(7@4(Tc?L(CYT5BE7@?D7@CYT±PgCYGB5468?A79TUHI?A79CYT±?AC
B54L(C<B54	?D254©4(Tc?D7@GA4 > 4(686DHQZY4Ink468?D7@TUHI?A79CYTf7 M9M B54L(C<B54	?D2E4	6A4L(CYT5B M 4XY4 M H M CYT54w7@P3?D2E4
PgC M@M Cf79T5Z!79T54e ; H M 7?D7946d25C M B©
yX : ò  Â Yóp ÿ }YyS 
iqZ : ò  Â A@ Yóp ÿ }Q{ 
ó254Tÿ }QyS n796u6DH¨?D796 b 4(Bv?A254(Tìÿ ã # *f7 M9M H M HiN6 = 4m6AHI?D7@6 b 4Bð? > 4(HQT56u?D2UH¨?BE4(68?A79TUH¨?D79CQT
LiHIT B54(LCB54	?A254	4T?A79G84 > 46A6DHIZY4Q*OT±?D254CQ?A254(GCYG8B56(v*4L(HQT 6DHiN?A2UHI?BE4(68?A79TUH¨?D79CQT
Qz
LiHITT54XQ4(G	BE4(L(C<B54]?A254]684(LCYT5B M 4XY4 M H M CYT54Ik4L(C<B579TEZ¿CYG8B54(Gw7966DHQ7@B ?AC b 4(B´7P?D2E4
L(CQT5B57@?A79CYTE6?AC = 4w6DHI?A796 b 4(B±PgCYGB5468?D7@TUHI?A79CYT?DCìB54L(C<B54©?A254©4T?A79G84 > 4(6A6AHQZY4HIGA4©ZQ7@XY4T
= N 
bX : ò  Â @ ôóp ÿ } ã  
iYX : ò  Â ôóp ÿ }Y}S 
03254H = CsXQ4"79T54e ; H M 7?D7946dLiHIT = 4"6A7 > ` M 7 b 4B	?DC,
¬ö
	 #¬  Z i ´ ÿ }QÕ 
¬Y	 #¬  ë ¬,þ½	 S¬
 
ÒHû  y  p ÿ u Ò ë ¬öY	 #¬  n:Eä Ó w Zjg ´ ÿ }SS 
JUGAC >  GACY`KCY687@?D7@CYT¢yv*4%2UHiXY4%`5G8CXY4(B?D2UH¨?=i ´ ZÉg ´ nVW6A7@T5Zì?D2E4	P¦HQL??A2UHI?H M@M ?D2E4
4$`5G84(686A79CQT!79T"?D2E44e ; HI?D7@CYT56*HQGA4jT5CQT¤OT54ZcHI?A7@XY4Ivi4LiHIT!L M 4iHQG M N[6A4(4j?D25HI?ÿ }Y}S 7@66DHI?A796 b 4(B
7@PÿÅ} ã  7@6?DG ; 4Q t ; ?ÿ } ã  796?A254T54L(4(686DHQGlN,HQT5B%6 ; !wL794T?mLCYT5B57?D79CQT©PgCYG3B5468?D7@TUHI?A79CYT©?AC
B54L(C<B54W?A254[4T?A79G84 > 4(6A6AHQZY4IcBm4(T5L4[?D254WB54(LCBE79T5ZCYGAB54G7@6 b E4B	f254(TG84 M HN?AGDHQTE6 > 7@?D6
CYT M N b G868? M 4$XY4 M 
¿ ´y 
JUCYG?D257@6LiHQ684Qvu?D254,4(Tc?AGACY`57@4(6CQPWGA4(L4(7XY4(B¡6A79ZQTUH M v(gÍÿ Ü  ®£g u Ü ¬ ñ ò° ó w £g u Ü ¬ ñ òe± ó w HQG84
ZY7XY4(T = Nÿ ã  ã Þ ð¤ÿ ã Ô} Ò  G84(68`4L?D7XY4 M NY03254mGA4L(47@XY4B	6A7@ZYTUH M 6nf254(TwGA4 M HiNLiHIT5T5CQ?B54L(C<B54
HQTcN¢CQPW?D254 M 4$XY4 M 6HQGA4,ZY7@XQ4(T = NÛÿ ã  Ò Ù $vmÿ ã  Ò Þ $03257967966A7 > 7 M HQG?DCB579G84(L$??AGDHQTE6 > 796l¤
6A7@CYT©6879T5L4[G84 M HiNB5C<4(68T« ??DGAHQT56 > 7?HITN6879ZYTUH M 6(c032E4 >|; ? ; H M 79TEPgCQG > HI?D7@CYT = 4$?O44(T?D2E4
GA4L(47@XY4B]6879ZYTUH M 63HQTEB = CQ?D2 M 4XY4 M 6fCQPR?DGAHQT56 > 7@?8?D4B,6879ZYT5H M 6d7@63ZY7@XQ4(T = N®: ò ) Â× óp ú Òy ÿ#gÍÿ Ü   û gÍÿ Ü ¬ ñ  î 
ú Òy M CYZ  ç Ò ë ¬ö
	 S¬
 :Eä Ó ê ÿ }QÙ 
 Ò
03254 >|; ? ; H M 7@TEPgCYG > HI?A79CYT = 4$?O44(T,?D254 b G868? M 4$XY4 M f7@?A2,684(LCYT5B M 4XQ4 M B54L(C<B54(B,7963ZQ7@XY4T
= N  : ò ) Â A@ Yóp ú Òy u g u Ü ¬ ñ ò%± ó w û gÍÿ Ü ¬ ñ   w
ú Òy M CYZ  ç Ò ë ¬Y	 S¬
 n:Eä Ó ê ÿ }QÞ 
03254 >|; ? ; H M 79TEPgCYG > H¨?D79CQT = 4?O4(4(T?D2543G84(L4(7@XQ4(B6A7@ZYTUH M 6uHQT5B?D2E436A4(LCYT5B M 4XQ4 M f7?D2?D2E4
b G868? M 4$XY4 M B54L(C<B54(B7963ZY7XY4T = N¿ÿ ã ç}Q{S $5B5468?A79TUHI?A79CYT%L(HQTBE4(L(C<B54"?D254"4T?A79G84 > 4(686DHQZQ47P
?D2E4"PgC M9M Cf7@T5Z|L(CQT5B57@?A79CYTE63HQGA4"6AHI?D7@6 b 4B
iqX : ò ) Â A@ Yóp ÿÅÕYz 
bX : ò ) Â @ ôóp ÿÅÕ Ò  
X : ò ) óp ÿÅÕcyS 
032546A4LiHQT = 4"687 > ` M 7 b 4(B©?AC,
¬.
	 #¬  Z > H¨ÿ i ´  £i ´ £! ´   ÿÅÕY{ 
¿42UHiXY4%H M GA4iHIBEN6825CfT?A2UHI? > H¨ÿ i ´  £i ´ £! ´   ú i ´ BW4T5L(4	?A254B5468?D7@TUHI?A79CYTf7 M9M
B54L(C<B54?D254"4(Tc?A79GA4 > 4(686DHQZY4f254T?A254PgC M9M Csf7@T5Z|LCYT5B57?D79CQT79636DH¨?D796 b 4(BE
¬ö
	 #¬  Z i ´ ÿÅÕ ã  
k4(6l?D7@TUHI?D7@CYTf7 M9M B54L(C<B54!?D2E4!6A4L(CYTEB M 4XQ4 M H M CYT547@P?D254!PgC M9M Cf7@T5ZwLCYT5B57?D7@CYT56WHQGA46DHI?l¤
796 b 4(B
yX : ò ) Â Yóp ÿÅÕc}S 
iqZ : ò ) Â A@ Yóp ÿÅÕYÕ 
f254T±ÿ¦ÕYÕ 7@636DHI?A796 b 4(BvE?A254(T¿ÿ¦Õ Ò  f7 M@M H M HN<6 = 46DHI?A796 b 4(B5032E796 > 4iHQT56d?A2UHI?3BE4(68?A79TUHs¤
?D7@CYTf7 M9M B54L(C<B54W?A254[4Tc?D79G84 > 4(686DHQZY4IOT©CQ?D254GCYG8B56(vB54(6l?D79T5HI?D7@CYTwL(HQT5T5CI?dB54L(C<B54[?D2E4
Yy
6A4L(CYTEB M 4$XY4 M H M CYT54IUk4(LCBE79T5ZCYG8B54(Gf79636AHQ79B?AC b 4B]7@PR?D2E4LCYT5B57?D7@CYT56d?DC = 4"6DHI?A796 b 4(B
PgCYGd?A254"B54(6l?D79T5HI?D7@CYT?DCB54(LCBE4"?A254"4(Tc?D7@GA4 > 4(6A6AHQZY4"7963ZQ7@XY4T = N
bX : ò ) Â @ ôóp ÿÅÕS 
iYX : ò ) Â ôóp ÿÅÕYÙ 
032546A4LiHQT = 4"687 > ` M 7 b 4(B©?AC,
¬ö
	 #¬  Z i ´ ÿÅÕYÞ 
¬.
	 #¬  Zjg ´ ÿQz 
JUGAC > `5GACQ`CY687@?A79CYTóy<v4T5C¯?A2UHI?4i ´ ZÍg ´ HBm4(T5L4 ÿÅÕYÙ ©7@6	6DH¨?D796 b 4(B 7@P©ÿ¦ÕS w7@6
6DH¨?D796 b 4(B t ; ?ÿ¦ÕS W7@6[?D2E4|T54(L4(686DHQGlNHQT5B6 ; !wL794T?LCYT5B57?D79CQT]PgCYGW?A254B5468?D7@TUHI?A79CYT]?AC
B54L(C<B54?A254]4T?A79G84 > 4(6A6AHQZY4IBm4(T5L4ìB54(LCBE79T5Z¿CYGAB54Gw7@6 b E4Bf254(T´G84 M HN ?AGDHQTE6 > 7@?D6
T5CQ?A2579TEZ5
Bm4(T5L4B54L(C<B579T5Z!CYGAB54G7@6 b 4(B,HI?B54(6l?D7@TUHI?D7@CYTwf2E4(TGA4 M HiN4 > ` M CN<6dG84(`K4?D7?D7@CYTwLCB<¤
79TEZ5
Ì¨¸§Ðu¸KÁiÃõÀsÃg¸· á Â :<# D &67I&W+'i/=8+L*8$%7=%* P 78L J Y'+V J * D +'W+iS D ]1+'FX- J *,+'F D L*1+'FX-+'& P FG$%- D 8= D 9S8+ P +'9S8+',L J $S D 8= D "{9S$%,F- D "RS8+ J $S D 8=g$%S8+' D |I+iSH'7 J *L*LvS8+'L D 9L D $%T*%2Lm$ P +'"#$%!& '7 JJ + D W+ D ,L+'"#+'1+' J + J  J +'FXL D $%H&+'L*,$SoLm$\S8+ J $S8+L*,+L@$%AmFX->+'1+iSt&+/=8+
N51$/$" _ CYT56879B54G Ó 4 M HiN¿L^2UHQT5T54 M f7@?A2 GA4 M HiN4 > ` M CN<79T5Zì7@T5B54`4T5B54(Tc?LCB57@T5ZHQ6BE796l¤
L ; 6A6A4Bì79T : 4(L?A79CYT ã ÔyÔyUk4(`K4(TEB579T5ZCYT,GA4 M HiNK«Ö6fB54L(7@6A79CQTvE425HXQ4?A25GA44L(HQ6A46(
¿ ´y ±
JUCYG?D257@6LiHQ684Qvu?D254,4(Tc?AGACY`57@4(6CQPWGA4(L4(7XY4(B¡6A79ZQTUH M v(gÍÿ Ü  ®£gÉu Ü ¬ ñ ò° ó w £gÉu Ü ¬ ñ òe± ó w HQG84
ZY7XY4(T = Nwÿ ã  Ò yIz O¤¥ÿ ã  Ò yYyS G84(68`4L?D7XY4 M NY032E4 >!; ? ; H M 79TEPgCQG > HI?D7@CYT = 4?O4(4T!?D254jG84(L(47@XQ4(B
Q{
6A7@ZYTUH M 63HQT5B = CQ?D2?D2E4 M HiNY4(G86WCIP*?AGDHQT56 > 7?A?A4(B6A7@ZYTUH M 7963ZY7XY4(T = N : ò  Â× óÅ ú Òy ÿ#g ÿ Ü   û gÍÿ Ü ¬ ñ  î 
ú Òy M CYZ  ç u Ò ë :Eä Ó ¬öY	 g¬  w u Ò ë :Eä Ó ¬öcþ½	 S¬  w ê ÿ Ò  
03254 >|; ? ; H M 79TPgCYG > HI?D7@CYT = 4$?O44(Tó?D254]GA4(L4(7XY4(Bó6879ZYTUH M 6wHQT5B?D2E4 b GA6l? M 4$XY4 M CQP"?D2E4
?DGAHQT56 > 7?A?D4B%6A79ZQTUH M f7?D2%6A4L(CYT5B M 4$XY4 M BE4(L(C<B54B7@6mZQ7@XY4T = N : ò  Â A@ YóÅ ú Òy u g u Ü ¬ ñ ò%± ó w û g ÿ Ü ¬ ñ   w
ú Òy M CYZ  ç u Ò ë n:Eä Ó ¬Y	 S¬  w u Ò ë *:Eä Ó ¬öcþ½	 S¬  w ê ÿYyS 
03254 >|; ? ; H M 79TEPgCYG > H¨?D79CQT = 4?O4(4(T?D2543G84(L4(7@XQ4(B6A7@ZYTUH M 6uHQT5B?D2E436A4(LCYT5B M 4XQ4 M f7?D2?D2E4
b G868? M 4$XY4 M B54(LCBE4(B796ZY7XY4T = N ÿ ã ÖÕYÙ ' ä C?D254BE4(68?A79TUH¨?D79CQTìf7 M9MR= 4H =5M 4?DCB54L(C<B54
?D2E44Tc?D79G84 > 46A6DHIZY4"7@P¥?D254PgC M@M Cf79TEZ|L(CYTEB57@?A79CYT56fHIGA46DH¨?D796 b 4(B
iqX : ò  Â A@ YóÅ ÿQ{ 
bX : ò  Â @ ôóÅ ÿ ã  
X : ò  Â× óÅ ÿY}S 
03254H = CsXQ4"L(CYT5BE7@?D7@CYT563L(HQT = 4"6A7 > ` M 7 b 4(B	?DCc
¬öY	 g¬  ë ¬öcþ½	 #¬  ë ¬öY	 g¬  ¬,þ½	 S¬  n:ä Ó ZjiF´  ÿQÕ 
¬öY	 g¬  ë ¬öcþ½	 #¬  ë ¬öY	 g¬  ¬,þ½	 S¬  n:ä Ó Zji ´ ÿSS 
¬Y	 S¬  ë ¬öcþ½	 S¬  ë ¬Y	 #¬  ¬öcþ½	 #¬  :Eä Ó Z¡ ´ ÿQÙ 
f254GA4æi ´  vqi ´ HQTEB  ´ HQG84ZY7@XQ4(T = Nÿ yQ{S $vÿÅy ã  ©HIT5B ÿÅyY}S wG84(68`4L?D7XY4 M NYdó7?D2´?D2E4
HQ686 ;5> 4(BwGDHQT5ZQ4mCIP  ß r zc£  D BD Â  D B Â  t vY4m2UHiXY4WH M GA4iHIBEN`5G8CsXQ4(B?D2UHI? > H¨ÿ i ´  £i ´ £! ´   úi ´ c4WH M 68CT5C´?A2UHI?  X  X Ò có7@?A2?A254(684[T5CfT©P¦HQL$?D6v<4[L(HQT©L M 4iHIG M N|6A4(4m?D2UH¨?
B5468?D7@TUHI?A79CYT%LiHIT,BE4(L(C<B54"?D254"4T?A79G84 > 4(686DHQZQ47PY
¬öY	 g¬  ë ¬öcþ½	 #¬  ë ¬öY	 g¬  ¬,þ½	 S¬  n:ä Ó Zji ´ ÿQÞ 
 ã
JUCYG?D2E4wB5468?A79TUHI?A79CYTL(HQTB54L(C<B54?D2546A4L(CYT5B M 4$XY4 M H M CYT547@P?D2E4PgC M9M Cf7@T5ZL(CYTEB57@?A79CYT56
HQG846AHI?D7@6 b 4B©
yX : ò  Â Yóp ÿÅÙYz 
iqZ : ò  Â A@ Yóp ÿÅÙ Ò  
ðPfÿ¦ÙYz d796f6AHI?D7@6 b 4BvU?D254T¢ÿ ã  f7 M9M H M HN<6 = 4"6AHI?D7@6 b 4B§0325796 > 4(HQT56f?D2UH¨?WBE4(68?A79TUH¨?D79CQT
f7 M@M B54L(C<B54?D2544T?A79G84 > 4(686DHQZQ4Q3OT CQ?D254G	CQGAB56vmBE4(68?A79TUH¨?D79CQT L(HQT5T5CI?%B54(LCB54?D2E4
6A4L(CYTEB M 4$XY4 M H M CYT54Iuk4(LCBE79T5ZCYG8B54(GPgCYG?A254%B54(6l?D79T5HI?D7@CYT¢7966DHI79B ?DC = 4 b 4B¡7@Pm?D2E4
L(CQT5B57@?A79CYTE6dPgCYG3B54(6l?D7@TUHI?D7@CYT	?DCB54L(C<B54"?D254"4(Tc?A79GA4 > 4(686DHQZY4HQG84ZY7@XQ4(T = N®
bX : ò  Â @ ôóÅ ÿÅÙcyS 
iYX : ò  Â ôóÅ ÿÅÙY{ 
032546A4L(CYT5BE7@?D7@CYT56fHQG84"6A7 > ` M 7 b 4BHQ6
¬öY	 g¬  ë ¬öcþ½	 #¬  ë ¬öY	 g¬  ¬,þ½	 S¬  n:ä Ó Zji ´ ÿÅÙ ã  
¬.
	 #¬  ë ¬cþ½	 #¬  ë ¬.
	 #¬  ¬öcþ½	 S¬  ÿ  ë    :ä Ó Zjg ´ ÿÅÙc}S 
¿4`5GACXY4B?A2UHI?BE4(68?A79TUH¨?D79CQT]f7 M@M B54L(C<B54|?D2E44(Tc?D7@GA4 > 4(686DHQZY47PWÿÅÙcy# W7966AHI?D7@6 b 4B4
H M 6AC`5GACXQ4(B?A2UHI?yi ´ Zjg ´ 5ó7@?A2?D2546A4L(CYT5BE7@?D7@CYT56d7@T > 7@T5BvE4L(HQT,L M 4(HQG M N©684(4"?D2UH¨?
ÿÅÙQ{ f7 M@M= 46AHI?D7@6 b 4B.BW4T5L(4"?D2E4BE4(L(C<B57@T5ZCYGAB54Gf796 b 4(B
¿ ´y ³
JUCYG?D257@6LiHQ684Qvu?D254,4(Tc?AGACY`57@4(6CQPWGA4(L4(7XY4(B¡6A79ZQTUH M v(gÍÿ Ü  ®£gÉu Ü ¬ ñ ò° ó w £gÉu Ü ¬ ñ òe± ó w HQG84
ZY7XY4(T = N ÿ ã QÕ ð¤ÿ ã sQÙS WGA46A`K4(L?A7@XQ4 M NQ03254G84(L(47@XQ4(B6A7@ZYTUH M 6HI??A254B5468?D7@TUHI?A79CYT]f2E4(T
GA4 M HiN?DGAHQT56 > 7?D6f?D254 b GA6l? M 4$XY4 M H M CYT54HQGA4ZY7@XQ4(T = N±ÿ ã  Ò }# $v*ÿ ã  Ò Õ '§03254 >|; ? ; H M 79TPgCYGl¤
> HI?D7@CYT = 4$?O44(T?A254GA4L(4(7XY4B6A7@ZYTUH M 6"HQT5B?D2E4w4T?A79G84|?DGDHIT56 > 7@?8?D4(B > 4(686DHQZY4796ZQ7@XY4T
Y}
= N  : ò  Â× óÅ ú Òy ÿ gÍÿ Ü   û gÍÿ Ü ¬ ñ   : ò  Â× óÅ ú Òy M CYZ  ç u Ò ë ¬ö
	 S¬  :Eä Ó w u Ò ë ¬öcþ½	 S¬  :ä Ó w ê ÿÅÙYÕ 
03254 >|; ? ; H M 79TEPgCQG > HI?D7@CYT = 4?O4(4T?A254|G84(L(47@XQ4(B6A79ZQTUH M 6[HQT5Bì?A254 b G868? M 4$XY4 M CQPu?DGAHQT56 ¤
> 7@?A?A4(B6879ZYTUH M ZY7@XQ4(T%?D2UH¨?f6A4(LCYT5B M 4XQ4 M 7@63B54(LCB54B]7@63ZY7@XQ4(T = N : ò  Â A@ Yóp ú Òy u g u Ü ¬ ñ ò%± ó w û g ÿ Ü ¬ ñ   w
ú Òy M CYZ  ç u Ò ë ¬öY	 S¬  n:ä Ó w u Ò ë ¬,þ½	 g¬  *:Eä Ó w ê ÿÅÙS 
03254 >|; ? ; H M 7@TEPgCYG > HI?A79CYT = 4$?O44(T?D254%GA4L(47@XY4B 6879ZYT5H M HQT5B ?A254%6A4(LCYT5B M 4$XY4 M H M CYT54
ZY7XY4(T?D2UH¨? b G868? M 4XQ4 M 796B54(LCBE4(B7@6wZY7XY4T = Nÿ ã ÖÙ Ò  'k468?A79TUHI?A79CYT f7 M9M B54L(C<B54]?D2E4
4(Tc?A79GA4 > 4(686DHQZY4"7PR?A254PgC M9M Cf79T5Z|LCYT5B57?D7@CYT56fHQG846DHI?A796 b 4(B
iqX : ò  Â A@ YóÅ ÿÅÙYÙ 
bX : ò  Â @ ôóÅ ÿÅÙYÞ 
X : ò YóÅ ÿÅÞYz 
032546A4LiHQT = 4"687 > ` M 7 b 4(B©?AC,
¬öY	 g¬  ë ¬öcþ½	 #¬  ë ¬öY	 g¬  ¬,þ½	 S¬  n:ä Ó Zji ´  ÿÅÞ Ò  
¬ö
	 #¬  Z i ´ ÿÅÞcyS 
¬ö
	 S¬  ë ¬,þ½	 S¬   ë ¬Y	 #¬$¬öcþ½	 S¬  *:Eä Ó Z¡ ´ ÿÅÞY{ 
VWTEB54(GHQ6A6 ;5> 4(BGDHQT5ZQ4CIP  v42UHiXY4©H M G84iHQBEN]`5GACXQ4(B?A2UHI? > H¨"ÿ#i ´  £i ´ £! ´   ú i ´ 
ó7@?A2]?D2E4|T5CfTP¦HIL??A2UHI?[?A254|4 M 4 > 4(Tc?A679T]?A254(68479T54e ; H M 7?D7@4(6WHQGA4!H M9M T5CYT¤ðT54(ZYHI?D7XY4Qv
4L(HQT%L M 4(HQG M N	684(4"?D2UHI?fBE4(68?A79TUH¨?D79CQT%f7 M9M B54(LCB54?A254"4(Tc?D7@GA4 > 46A6AHQZY4"7@PY
¬ö
	 #¬  Z i ´ ÿÅÞ ã  
QÕ
k4(6l?D7@TUHI?D7@CYT	f7 M@M B54L(C<B54"?D254"6A4L(CYTEB M 4XY4 M H M CYTE47@PR?D254PgC M@M Cf79TEZ|79T54e ; H M 7?D7@4(62EC M B©
yX : ò  Â YóÅ ÿÅÞc}S 
iqZ : ò  Â A@ YóÅ ÿÅÞYÕ 
ó254TÿÅÞY}S n796u6DH¨?D796 b 4(Bv?A254(TìÿÅÙYÞS *f7 M9M H M HiN6 = 4m6AHI?D7@6 b 4Bð? > 4(HQT56u?D2UH¨?BE4(68?A79TUH¨?D79CQT
LiHIT B54(LCB54	?A254	4T?A79G84 > 46A6DHIZY4Q*OT±?D254CQ?A254(GCYG8B56(v*4L(HQT 6DHiN?A2UHI?BE4(68?A79TUH¨?D79CQT
LiHITìT54XQ4(GB54L(C<B54!?A254!684(L(CQT5B M 4$XY4 M H M CQT54QKk4(LCBE79T5ZwCYGAB54G[7@6W6AHQ79B]?AC = 4 b 4(B7Pn?D2E4
L(CQT5B57@?A79CYTE6dPgCYG3B54(6l?D7@TUHI?D7@CYT	?DCB54L(C<B54"?D254"4(Tc?A79GA4 M 4XY4 M HQGA4ZQ7@XY4T = N 
bX : ò  Â @ ôóÅ ÿÅÞS 
iYX : ò  Â ôóÅ ÿÅÞYÙ 
032546A4LiHQT = 4"687 > ` M 7 b 4(BHI6
Y	 g¬  Z i ´ ÿÅÞYÞ 
¬.
	 S¬  ë  ¬cþ½	 S¬

Òû  y  p ÿ u Ò ë ¬Y	 S¬  :Eä Ó w Z g ´ ÿ Ò zYz 
ó7@?A2?A254|HQ686 ;5> 4(B]GDHQT5ZQ4CQP  vU4T5C?A2UHI?bi ´ Zmg ´ HQT5BH M9M ?D2E4!4$`5G84(686A79CQT56HQG84
T5CYT<¤OT54ZcHI?D7XY4IBW4T5L(4f4fL(HQTL M 4(HQG M N|684(43?D2UH¨?WÿÅÞYÙ ¥f7 M9M= 4f6AHI?D7@6 b 4B7PÿÅÞS 7@6n6DH¨?D796 b 4(B
k4(6l?D7@TUHI?D7@CYTf7 M9M B54L(C<B54?D2E4d4(Tc?D7@GA4 > 4(686DHQZQ4d7@PRÿ¦ÞS ¥7966AHI?D7@6 b 4BSBm4(T5L43B54(LCBE79T5ZCQGAB54G
796 b E4B
¿ûªºc·÷
03254¿GA4(L4(7XY4(B6A79ZQTUH M 6	f2E4(TÛG84 M HiNóL(HQT5T5CQ?B54L(C<B54±HQTcNóCQP?D254 M 4$XY4 M 6HQGA4ZY7@XQ4(T = N
ÿ ã  Ò ÙS $vÿ ã  Ò Þ '¥0325796796!687 > 7 M HQG[?DC]B579G84(L??DGAHQT56 > 7@6A6A7@CYT6879T5L4©G84 M HiNB5C<4(68T«¬??DGAHQT56 > 7@?
HQTcN6A7@ZYTUH M 6( : 7@T5L(4GA4 M HiN"B5C<4(68T«¬?R?DGAHQT56 > 7?HITN M 4XQ4 M CQPE?A2546879ZYT5H M vOT5BE4(`K4(T5B54Tc?uL(C<B579TEZ
HQT5B Ó 4(`K4?A7@?A79CYT¿L(C<B579T5Z]6AL^254 > 46HQGA4	4'EHQL? M N?D254	6AH > 4QBm4(T5L4	PgGAC >_ HQ684%{]CQPf?D2E4
Ó 4(`K4?D7?D7@CYT _ CBE79T5Z5v4"LiHIT6AHN?A2UHI?fB54L(C<B579TEZCQGAB54Gm7@6 b 4(B
S
Bm4(T5L4	k4L(C<B579T5Z%CYG8B54(G796 b 4(B±HI?B54(6l?D79T5HI?D7@CYTf2E4(T±G84 M HiN4 > ` M CN679TEB54(`K4(T5BE4(Tc?
L(C<B57@T5Z5
Ì¨¸§Ðu¸KÁiÃõÀsÃg¸· ê Â  *,+)S8+'L D 9L D $%6*%5L$ P +'"#$%!&¢'7 JJ + D W+ D ,Lm+'"#+'+' J + J  J +'FXL D $%|*,+'1+'FX-£7k/+R+ P +'L D L D $% J $S D 8=6 J *,+'&+R D L*l¤ è ¤8% P $%@+'FFG$ J L D $%T" J Lm$%d= D W+'L*L51+'FX-(L'& D L'L2FG+'W+'F Lm$S8+'L D 9L D $%9
N51$/$" _ CYT56879B54GG84 M HiN"68L^254 > 4dB57@6AL ; 6A6A4B79T : 4(L$?D7@CYT ã ÔyÖ{Eó254(T!GA4 M HiN?DGDHIT56 > 7@?A6RCQT M N
?D2E4 b GA6l? M 4XY4 M ?AC]?D254©B54(6l?D79T5HI?D7@CYTv?D254wGA4L(4(7XY4B6879ZYT5H Mj= N¿?D254wB54(6l?D7@TUHI?D7@CYTCXQ4(G|?D2E4
6A4L(CYTEB,`5HQG8?CQP?D254WPgGDH > 4[7@6ZY7XY4(T = Nìÿ ã  Ò Õ 'EJUCYG?D257@6L(HQ6A4Iv?D2E44(Tc?DG8CY`57@4(63CQP¥G84(L(47@XQ4(B
6A7@ZYTUH M v gÍÿ Ü  ®£
gÉu Ü ¬ ñ ò° ó w £gÉu Ü ¬ ñ ò%± ó w HIGA4ZY7@XQ4(T = Nwÿ ã  Ò zYÕ O¤nÿ ã  Ò zYÙ GA46A`K4(L$?D7@XQ4 M NY¨03254
>|; ? ; H M 7@TEPgCYG > HI?A79CYT = 4$?O44(T?A254GA4(L4(7XY4(B¿6A7@ZYTUH M 6HQT5B?D254684(L(CQT5B M 4XY4 M ZY7@XQ4(T?D2UH¨?
b G868? M 4XQ4 M 796jB54L(C<B54(B	7@6ZQ7@XY4T = Nÿ ã  ÒYÒ z $c03254 >|; ? ; H M 79TEPgCQG > HI?D7@CYT = 4$?O44(TG84(L(47@XQ4(B
6A7@ZYTUH M HQT5B	?A254 b G868? M 4XQ4 M CIP?D254 > 4(686DHQZQ4ZY7@XQ4(T	?A2UHI?d684(LCYT5B M 4$XY4 M 796B54(LCB54B%796ZQ7@XY4T
= N  : ò  Â A@ Yóp Ø ú Òy u g u Ü ¬ ñ òe± ó w û gÍÿ Ü ¬ ñ   w
ú Òy M CYZ  ç Ò ë ç  ¬ö
	 #¬
 ë èo¬,þ½	 S¬  ê :ä Ó ê ÿ Ò z Ò  
03254 >|; ? ; H M 7@TEPgCYG > HI?A79CYT = 4$?O44(T?A254GA4(L4(7XY4(B¿6A7@ZYTUH M HIT5B?D254?DGAHQT56 > 7?A?D4B6A79ZQTUH M 6
PgGAC > B5468?D7@TUHI?A79CYT,HQT5B,GA4 M HiN	7@63ZY7@XQ4(T = N: ò  Â× óp Ø ú Òy ÿ#g ÿ Ü   û gÍÿ Ü ¬ ñ  î 
ú Òy M CYZ  ç Ò ë u ¬öY	 #¬  ë èH¬öcþ½	 S¬  w :Eä Ó ë ¬Y	 S¬  ¬öcþ½	 S¬   è :Eä Ó  ê ÿ Ò zcyS 
03254 >!; ? ; H M 7@TEPgCYG > HI?A79CYT = 4?O4(4T%?A254G84(L(47@XQ4(B6A7@ZYTUH M 6HIT5B©?D2E4[6A4L(CYTEB M 4XQ4 M 796ZQ7@XY4T
= N  : ò  Â Yóp Ø ú Òy u gÍÿ Ü   û g u Ü ¬ ñ ò%± ó ww
ú Òy M CYZ  < Ò ë u ¬öY	 #¬   ë ¬Y	 S¬  ¬öcþ½	 S¬   è :Eä Ó w :ä ÓÒ ë u  ¬öY	 #¬  ë èo¬öcþ½	 S¬  w :Eä Ó > ÿ Ò zY{ 
QÙ
03254"B5468?D7@TUHI?A79CYT	f7 M9M BE4(L(C<B54?D2E44Tc?D79G84 > 46A6AHQZY4"7@P¥?D2E4PgC M9M Csf7@T5Z|LCYT5B57?D79CQT563HQG846DHI?l¤
796 b 4(BE
iqX : ò  Â A@ YópØ ÿ Ò z ã  
bX : ò  Â @ ôóp Ø ÿ Ò zc}S 
i ë  ú ÛX : ò YópØ ÿ Ò zYÕ 
03254H = CsXQ4"79T54e ; H M 7?D7946dLiHIT = 4"6A7 > ` M 7 b 4B	?DC,
¬Y	 #¬  ë ¬öcþ½	 #¬  è Zhi ´  ÿ Ò zS 
¬ö
	 #¬  Z i ´ ÿ Ò zYÙ 
¬Y	 #¬  ë u ¬öcþ½	 S¬  è ë ¬.
	 #¬  ¬öcþ½	 S¬   è :Eä Ó w :ä Ó Zl ´ ÿ Ò zYÞ 
ó254GA4·i ´  £i ´ £! ´ HQGA4[ZY7@XQ4(T = Nÿ yQ{S O¤$ÿÅyY}S jGA4(68`4L?A7@XY4 M NQUJUGAC >  GACY`KCY6A7?D7@CYT%yHQT5B?D2E4
P¦HQL$??A2UHI?H M@M ?D2E4m4 M 4 > 4T?A6j79T?D254mH = CXY4m79T54e ; H M 7?D7@4(6uHQG843T5CYT¤ðT54(ZYHI?D7XY4QvY4mLiHQTL M 4iHQG M N
6A44?A2UHI?©ÿ Ò zYÙ 796"T54L(4(686DHQGlN¿HQT5B6 ; !L(7@4(Tc?|LCYT5B57?D7@CYTPgCYG?D254B5468?D7@TUHI?A79CYT?DC,B54L(C<B54
?D2E44(Tc?D7@GA4 > 4(686DHQZY4I ä C?D254BE4(68?A79TUH¨?D79CQTìf7 M9M B54L(C<B54|?D254684(LCYT5B M 4XQ4 M H M CYT547@Pj?D2E4
PgC M@M Cf79T5Z!79T54e ; H M 7?D79463HQG846DHI?A796 b 4(B©
NX : ò  Â YópØ o aZ : ò  Â A@ YópØ ÿ ÒYÒ z 
JUGAC > ?A254[L(HQ`UHQL7@?ONG84(ZY7@CYT b Z ; GA4Iv<4[L(HQT	C = 684(GlXY4(G?D2UHI? : ò  Â Yóp Ø X : ò  Â @ ôóp Ø HI?H M9M ?D7 > 46(
03254GA4PgCQGA4Qv4wL(HQT6AHiN?D2UHI?7PB5468?A79TUHI?A79CYT7@6LiHQ`UH =5M 4CQPB54(LCB57@T5Z?D2546A4L(CYTEB M 4$XY4 M
H M CYT54Qv?A254(T7@?796LiHQ`5H =5M 4CQPdB54(LCB57@T5Z?A2544(Tc?D7@GA4 > 46A6DHIZY4QROTCQ?A254(G"CYGAB56v*4©L(HQT
6DHiNw?D2UHI?dB54(6l?D79T5HI?D7@CYTLiHQTTE4XY4GfB54(LCB54?A2546A4L(CYTEB M 4XY4 M H M CYT54Q ä C ?D254BE4(68?A79TUH¨?D79CQT
LiHIT ; 6A4©6 ; LL(4(686A7XY4%79Tc?D4G8Pg4GA4(TEL(4	L(HQT5L(4 M HI?A79CYT > 4$?D25C<B¿?ACìB54L(C<B54©?D2E4 > 4(6A6AHQZY4	7Pd?D2E4
L(CQT5B57@?A79CYTE6[GA4e ; 79G84(Bì?DC = 4 > 4?WPgCYGW?A254|B5468?A79TUHI?A79CYT,?DC	BE4(L(C<B54|?A254|4(Tc?A79GA4 > 46A6AHQZY4|7@6
ZY7XY4(T = N 
NX : ò  Â @ ôópØ o aX : ò  Â ôópØ ÿ ÒYÒYÒ  
QÞ
f257@L^2L(HQT = 4"6A7 > ` M 7 b 4B©?DCc
¬ö
	 #¬  Z i ´ ÿ ÒYÒ yS 
¬öY	 S¬  ë èo¬öcþ½	 S¬

Òû  y  p ÿ ç Ò ë ¬öY	 #¬  n:Eä Ó ê Zjg ´ ÿ ÒYÒ { 
GA46A`K4(L$?D7@XQ4 M NYUJUGAC >  GACQ`CY687@?A79CYT%y|HIT5B	?D254P¦HIL?d?A2UHI?fH M@M ?A2544 M 4 > 4(Tc?D679T	?D2E479T54e ; H M ¤
7@?A7946[HQG84!T5CQT¤OT54ZcHI?A7@XY4IvU4|L(HQTì6AHN,?D25HI?ÿ Ò zYÙ 3796mT54(L4(686DHQGlNHQT5B]6 ; !L(7@4(Tc?LCYT5B57?D79CQT
PgCYG?D2E4¿B5468?A79TUHI?A79CYTó?DCB54L(C<B54¿?A254¿4Tc?D79G84 > 4(686DHQZQ4Qf03254(G84PgCYG84¿?A254¿BE4(68?A79TUH¨?D79CQTÎ7@T
C ; Gf68L^254 > 4f7 M9M `4G8PgCYG > 6 ; LL(46A6A7XY479Tc?D4G8Pg4(G84(T5L4L(HQT5L4 M H¨?D79CQT > 4$?D25C<B,?ACB54(LCB54"?D2E4
> 4(6A6AHQZY4f254(TG84 M HiN%`K4(GlPgCYG > 6m?A254!G84(`K4?A7@?D7@CYT,L(C<B579T5Zw6AL^254 > 4f7@?A2«¬è«HQ6m`UHQGAH > 4$?D4G
ZY7XY4(T?D2UH¨?G84 M HiN?AGDHQT56 > 7?D6jCYT M N b G868? M 4XQ4 M ?DCB54(6l?D79T5HI?D7@CYTwCXQ4(G?A254m6A4(LCYT5B	25H M PCQP?D2E4
PgGDH > 4I
Ì¨¸§Ðu¸KÁiÃõÀsÃg¸· î Â  *,+(S8+'L D 9L D $%^ D FF P +'"#$%!&¥'7 JJ + D W+ D ,L+'"#+'1+' J + J  J +'FXL D $%&+'L*,$S£Lm$(S8+ J $S8+oL*,+o&+/=8+o|*,+'V1+'FX-67>/+ D 9S8+ P +'9S8+',L J $S D 8=H J *,+'&+0 D L*]¤ è ¤% P &+'L+'H= D W+'L*L\1+'FX-L'& D L01'L\FG+'W+'FL$<S8+'L D 9L D $%$%W+'(L*,+(/+ J $%9SP !L¦$"{L*,+e"!&+
N51$/$" _ CYT56879B54G3?D254"OT5B54`4T5B54T?[GA4 M HiN6AL^2E4 > 4"f7?D2«¬è«§HI63`UHQGDH > 4$?D4(GfHI6mBE796AL ; 6A684(B
79T : 4(L$?D79CQT ã Ôy ã Ró254T GA4 M HiNBE4(L(C<B546!?D254 b GA6l? M 4$XY4 M H M CQT54Qv¥?D254©GA4(L4(7XY4(B¢6879ZYTUH M H¨?
?D2E4B54(6l?D79T5HI?D7@CYTCXY4(G3?A2546A4L(CYT5B,`UHQGl?fCQP¥?D254PgGAH > 47963ZY7XY4T = Nÿ ã  Ò Õ '5JUCYG?A257963L(HQ6A4Iv
?D2E434(Tc?DG8CY`57946nCQPKGA4L(47@XY4B6A79ZQTUH M v»gÍÿ Ü  ®£
g uðÜ ¬ ñ ò° ó w £g u Ü ¬ ñ ò%± ó w HQGA4ZY7@XQ4(T = N%ÿ ã  Ò zYÕ O¤
ÿ ã  Ò zQÙ dGA4(68`4L?A7@XY4 M NQ03254 >|; ? ; H M 79TEPgCQG > HI?D7@CYT = 4$?O44(T?D2E4G84(L(47@XQ4(B6A7@ZYTUH M HIT5B]?D2E4
b G868? M 4$XY4 M ZQ7@XY4T,?A2UHI?f684(L(CQT5B M 4XY4 M 7963B54L(C<B54(B7963ZY7XY4T = N : ò  Â A@ YóÅ Ø ú Òy u g u Ü ¬ ñ ò%± ó w û g ÿ Ü ¬ ñ   w
ú Òy M CYZ  ç u Ò ë  ¬ö
	 S¬  :Eä Ó w u Ò ë èo¬öcþ½	 S¬  :Eä Ó w ê ÿ ÒYÒ ã  
03254 >|; ? ; H M 7@TEPgCYG > HI?A79CYT = 4$?O44(T?D254%GA4L(47@XY4B 6879ZYT5H M HQT5B ?A254%6A4(LCYT5B M 4$XY4 M ZQ7@XY4T
?D25HI? b GA68? M 4$XY4 M 7@6jB54(LCB54B	796ZY7XY4(T = N]ÿ ã  Ò ã z 'c03254 >!; ? ; H M 79TEPgCYG > H¨?D79CQT = 4$?O44(T	?D2E4
ÙYz
GA4L(47@XY4B]6879ZYTUH M HQT5B%?D254?AGDHQT56 > 7?A?A4(B6A7@ZYTUH M= N%G84 M HN	HQT5B,6AC ; GAL(4"7@63ZY7@XQ4(T = N: ò  Â× óÅ Ø ú Òy ÿ#gÍÿ Ü   û gÍÿ Ü ¬ ñ  î 
ú Òy M CYZ  ç u Ò ë ¬öY	 S¬  :Eä Ó w u Ò ë èH¬öcþ½	 #¬  :Eä Ó w ê ÿ ÒYÒ }S 
03254 >|; ? ; H M 79TPgCYG > HI?D7@CYT = 4?O4(4T]?D254GA4L(47@XY4B]6879ZYTUH M HQT5B%?D2546A4L(CYT5B M 4$XY4 M 7@6mZQ7@XY4T
= N  : ò  Â YóÅ Ø ú Òy u gÍÿ Ü   û g u Ü ¬ ñ ò%± ó ww
ú Òy M CQZ \< u Ò ë ¬öY	 S¬  :Eä Ó w u Ò ë èH¬öcþ½	 #¬  :Eä Ó wu Ò ë  ¬Y	 #¬  :Eä Ó w u Ò ë è¬cþ½	 S¬  :Eä Ó w > ÿ ÒYÒ Õ 
03254B54(6l?D7@TUHI?D7@CYTLiHITB54L(C<B54"?D254"4(Tc?A79GA4 > 4(686DHQZQ47PR?A254PgC M9M Cf79T5Z|LCYT5B57?D7@CYT56fHQG846DHI?l¤
796 b 4(BE
iaX : ò  Â A@ YóÅ Ø o NX : ò  Â @ ôóÅ Ø ÿ ÒYÒ S 
i ë  ú ÛX : ò YóÅ Ø ÿ ÒYÒ Ù 
f257@L^2]HQG84"6A7 > ` M 7 b 4B©?DC,
¬öY	 g¬  ë ¬,þ½	 S¬  è ë ¬Y	 S¬
 ¬öcþ½	 S¬  è :ä Ó Z iF´  ÿ ÒYÒ Þ 
¬ö
	 #¬  Z i ´ ÿ Ò yQz 
¬ö
	 #¬  ë ¬,þ½	 g¬  è u Ò ë ¬öY	 S¬  :Eä Ó w Z¡ ´ ÿ Ò y Ò  
ó254GA4·i ´  £i ´ £! ´ HQGA4[ZY7@XQ4(T = Nÿ yQ{S O¤$ÿÅyY}S jGA4(68`4L?A7@XY4 M NQUJUGAC >  GACY`KCY6A7?D7@CYT%yHQT5B?D2E4
P¦HQL$??A2UHI?H M@M ?D2E4m4 M 4 > 4T?A6j79T?D254mH = CXY4m79T54e ; H M 7?D7@4(6uHQG843T5CYT¤ðT54(ZYHI?D7XY4QvY4mLiHQTL M 4iHQG M N
6A44?A2UHI?©ÿ Ò yQz 796"T54L(4(686DHQGlN¿HQT5B6 ; !L(7@4(Tc?|LCYT5B57?D7@CYTPgCYG?D254B5468?D7@TUHI?A79CYT?DC,B54L(C<B54
?D2E44(Tc?D7@GA4 > 4(686DHQZY4I ä C?D254BE4(68?A79TUH¨?D79CQTìf7 M9M B54L(C<B54|?D254684(LCYT5B M 4XQ4 M H M CYT547@Pj?D2E4
PgC M@M Cf79T5Z!79T54e ; H M 7?D79463HQG846DHI?A796 b 4(B©
NX : ò  Â YóÅ Ø o aZ : ò  Â A@ YóÅ Ø ÿ Ò yYyS 
Ù Ò
JUGAC > ?A254[L(HQ`UHQL7@?ONG84(ZY7@CYT b Z ; GA4Iv<4[L(HQT	C = 684(GlXY4(G?D2UHI? : ò  Â YóÅ Ø X : ò  Â @ ôóÅ Ø HI?H M9M ?D7 > 46(
03254GA4PgCQGA4Qv4wL(HQT6AHiN?D2UHI?7PB5468?A79TUHI?A79CYT7@6LiHQ`UH =5M 4CQPB54(LCB57@T5Z?D2546A4L(CYTEB M 4$XY4 M
H M CYT54Qv?A254(T7@?796LiHQ`5H =5M 4CQPdB54(LCB57@T5Z?A2544(Tc?D7@GA4 > 46A6DHIZY4QROTCQ?A254(G"CYGAB56v*4©L(HQT
6DHiNw?D2UHI?dB54(6l?D79T5HI?D7@CYTLiHQTTE4XY4GfB54(LCB54?A2546A4L(CYTEB M 4XY4 M H M CYT54Q ä C ?D254BE4(68?A79TUH¨?D79CQT
LiHIT ; 6A4©6 ; LL(4(686A7XY4%79Tc?D4G8Pg4GA4(TEL(4	L(HQT5L(4 M HI?A79CYT > 4$?D25C<B¿?ACìB54L(C<B54©?D2E4 > 4(6A6AHQZY4	7Pd?D2E4
L(CQT5B57@?A79CYTE6[GA4e ; 79G84(Bì?DC = 4 > 4?WPgCYGW?A254|B5468?A79TUHI?A79CYT,?DC	BE4(L(C<B54|?A254|4(Tc?A79GA4 > 46A6AHQZY4|7@6
ZY7XY4(T = N 
NX : ò  Â @ ôóÅ Ø o aX : ò  Â ôóÅ Ø ÿ Ò yQ{ 
f257@L^2L(HQT = 4"6A7 > ` M 7 b 4B©?DCc
¬ö
	 #¬  Z i ´ ÿ Ò y ã  
¬Y	 S¬  ë èH¬öcþ½	 #¬

ÒÍû  y  p ÿ ç Ò ë ¬Y	 S¬  :Eä Ó ê Z g ´ ÿ Ò yY}S 
GA46A`K4(L$?D7@XQ4 M NYUJUGAC >  GACQ`CY687@?A79CYT%y|HIT5B	?D254P¦HIL?d?A2UHI?fH M@M ?A2544 M 4 > 4(Tc?D679T	?D2E479T54e ; H M ¤
7@?A7946[HQG84!T5CQT¤OT54ZcHI?A7@XY4IvU4|L(HQTì6AHN,?D25HI?ÿ Ò yQz 3796mT54(L4(686DHQGlNHQT5B]6 ; !L(7@4(Tc?LCYT5B57?D79CQT
PgCYGd?A254BE4(68?A79TUH¨?D79CQT%?ACB54(LCB54"?D2E44Tc?D79G84 > 46A6DHIZY4Q§03254GA4PgCQGA4"?D254"B5468?D7@TUHI?A79CYT%79T%C ; G
6AL^2E4 > 4ff7 M9M `4G8PgCYG > 6 ; LL(46A6A7XY4W79Tc?D4G8Pg4(G84(T5L4fLiHQT5L4 M HI?D7@CYT > 4$?D25C<B?DC"B54L(C<B543?D254 > 4(6 ¤
6DHIZY4wf254T GA4 M HiN`4G8PgCYG > 6"?D254w79T5BE4(`K4(T5B54Tc?L(C<B579TEZ]6AL^2E4 > 4©f7@?A2¡«¬è«*HQ6`UHQGAH > 4$?D4G
ZY7XY4(T?D2UH¨?G84 M HiN?AGDHQT56 > 7?D6jCYT M N b G868? M 4XQ4 M ?DCB54(6l?D79T5HI?D7@CYTwCXQ4(G?A254m6A4(LCYT5B	25H M PCQP?D2E4
PgGDH > 4I
Ùcy
~   í ÷ ³§  ¨{©<ª4«¬k­ª ­]®¯p¬°²±B« ³l¨~´Hµa¨{©·¶¸ ¨{­ ¹ ©<ºIµV¸» ©·¨)¼ ­]´H½«
¾o¿TÀÁG¿ÂÃ¿¿iÄÀÁGÅxÆIÄÂ'Ç1ÁGÈÅlÉÊË8ÊÌÉÍZÎvÁGÃ¡ÏÉ/ÐrÑ5Ò,Ó¿6ÁÌÔtÕÖGÄÔ(ÄÅ>ÇiÄÀu¿ÃÕ9Ä×iÕ9È¿ÁÌÇ1ÁÌÈÅ^ÂÈIÀÁÌÅØÁÌÅÓEÀÁG×ÄÂÇÇ1×iÓÅ¿ÔtÁÌ¿i¿iÁÌÈÅ<Ù¦ÁÌÇiÒÚÇ1ÒÄtÂÈÅÀÁXÇ1ÁGÈÅÇiÒ,ÓrÇ~ÀÄ¿ÛÇ1ÁÌÅ,ÓrÇ1ÁÌÈÅÒ,Ó¿{Ç1È·ÕOÄ×ÜÈ×ÔÝ¿iÃÂÂÄ¿ÛÞ¿iÁXßÄRÁÌÅkÇiÄ×ÛÜÄ×iÄÅÂÄRÂÓÅÂÄÖàÓ%Ç1ÁGÈÅ¿iÂÒÄÔtÄrÊ,á,×iÈÔâÁGÅ¿ÛÇÓÅ>Ç1ÓÅÄÈÃ¿)Â#ÓÕÓÂÁXÇmãg×iÄØÁGÈÅgÈÜÀÁG×ÄÂ'ÇÇ1×iÓÅ¿ÔtÁÌ¿i¿iÁÌÈÅ6ØÁXßÄÅ(ÁGÅ(á|ÁÌØÃ×Ä)äÊXÉÍÙ5Ä0ÂÓÅt¿ÄÄ)Ç1ÒÓrÇ5Î;ÁÌÃ6Ò,Ó¿×iÄ¿Çi×iÁGÂ'Ç1ÄÀ(ÇiÒÄ¦×1ÓrÇiÄ¿ÃÅÀÄ×ÂÈÅ¿iÁÌÀÄ×iÓrÇ1ÁÌÈÅÇ1ÈTåOÄ0ÁGÅg×ÄØÁÌÈÅ¿@æ{ç5ÓÅÀgæ0èmérÊIêmÅÒÁG¿5¿iÂÒÄÔtÄrÍÎvÁGÃÒ,Ó¿@Çi×iÄ#Ó%Ç1ÄÀÀÁÌëOÄ×iÄÅ>Ç¿Ç1ÓrÇ1Ä¿~ÈrÜbÇ1ÒÄ(ÂÒ,ÓÅÅÄÖ2Ó¿ÀÄØ×1ÓÀÄÀuÃ¿Ä×¿TÈÜ)å×iÈ>ÓÀÂ#Ó¿ÛÇ~ÂÒÓÅÅÄÖKÊ;êmÅuÒÁÌ¿~¿ÂÒÄÔ(ÄÍ;Ç1ÒÄ×1Ó%Ç1Ä¿ÜÈ×eÇ1ÒÄdÇmÙ5ÈTÖÌÄßÄÖG¿5Ó×iÄdÓÖÌ×iÄÓÀã6ìíIÄÀt¿iÈ~ÁG¿eÇ1ÒÄdÀÄÂÈ8ÀÁGÅØÈ×ÀÄ×Ê8î)ÒÄo×1Ó%Ç1Ä¿ÜÈ×eÇ1ÒÄÇmÙ5ÈtÖÌÄßÄÖG¿¦ÁGÅVÎvÁGÃïð¿)¿ÂÒÄÔ(ÄTÓr×iÄ{ØÁÌßÄÅEå>ã9ñ
ò ç2ó¡ÖGÈØ èTô É5õ ö|÷ çiÆIøoùÉ5õ ö|÷ çÛÆøoùHú û ÉBËü>ýò è)ó¡ÖGÈØ è ÏÉ5õ ö|÷ è'ÆIøoù)Ñ û ÉBËþýÙ¦ÒÄ×iÄ ò ç6ÓrÅÀ ò èÓr×iÄgÇ1ÒÄV×iÓrÇ1Ä¿6ÜÈ×HÇ1ÒÄgÇmÙ5ÈaÖGÄßÄÖÌ¿Í ö óÿÉ  ö ÁG¿HÇiÒÄgÜ×1ÓÂ'Ç1ÁÌÈÅxÈÜÓ#ßrÓÁGÖGÓåÖGÄ@ÕOÈ/Ù5Ä×bÓrÖGÖGÈ8Â#Ó%Ç1ÄÀ6ÇiÈ~ì,×¿ÇbÖÌÄßÄÖå>ã(ÇiÒÄo¿ÈÃ×ÂÄ\ÓrÅÀ ÷ çÓrÅÀ ÷ èbÓ×ÄdÇiÒÄoÂÒÓÅÅÄÖÂÒ,Ó×iÓÂÇiÄ×ÁG¿ÇiÁGÂ¿Ê8ê ÇbÁG¿5Ó¿¿iÃÔ(ÄÀÇiÒ,ÓrÇ5¿iÄÂÈÅÀÖÌÄßÄÖÁÌ¿5ÀÄØ×iÓÀÄÀtÇ1È~ÇiÒÄ0ì×i¿Ç@ÖGÄ'ßÄÖÊdÄÅÂÄ
÷ ç ÷ èÊ>î)ÒÁG¿ÂÈÅÀÁÌÇiÁGÈÅ6Ù¦ÁÌÖGÖIã8ÁÌÄÖGÀ(Ó{×iÄÖàÓrÇiÁGÈÅ¿ÒÁGÕ6å9ÄÇmÙ5ÄÄÅ ò ç ò è@ÓÅÀ ö ÓÅÀtÁÌ¿2ØÁÌßÄÅÓ¿ñ
÷ ç ÷ èË
	 lÉû É  ö Ë 	  ýÆøoù  Ë
	 Éö Æø0ùö  Ë 	   lÉË 	  	   lÉ û ÉBË>ýî)ÒÁÌ¿5ÂÈÅÀÁXÇ1ÁGÈÅtÂÈÁGÅÂÁGÀÄ¿eÙ¦ÁÌÇ1Ò(Ç1ÒÄ¦ßrÓÖGÁÌÀ£×1ÓÅØÄ0ÈÜ ö Ù¦ÒÁGÂÒÙ5ÄoÒ,Ó#ßÄoÕ×ÈBßÄÀÁÌÅe×iÈÕOÈrÞ¿iÁXÇ1ÁÌÈÅqÉÊuÄtÒ,Ó#ßÄgÓrÖG¿iÈVÕ×ÈBßÄÀ^ÁÌÅ@ÒÓÕÇ1Ä×HäEÇ1Ò,ÓrÇ{Ù5ÄÂÓÅxÓrÇÇÓÁÌÅaÔtÓ%íIÁGÔtÓÖeÓ#ßÄ×1ÓrØÄÇ1Ò×iÈÃØÒÕÃÇÁÌÜ5ÓÅÀÚÈÅÖÌãÁXÜÇ1ÒÄ£ÀÄ¿Ç1ÁÌÅ,ÓrÇiÁGÈÅ<Ã¿Ä¿¿iÃÂÂÄ¿i¿iÁXßÄgÁÌÅ>Ç1Ä×ÛÜÄ×ÄÅÂÄ(ÂÓÅÂÄÖàÓ%Ç1ÁGÈÅ
ä
Ô(ÄÇ1ÒÈIÀaÁKÊÄÊ ÇiÒÄtßrÓÖÌÁGÀ<×1Ó%Ç1Ä(Õ,ÓÁG× û ò ç ò è'ý\ÁÌ¿ÁÌÅÚ×ÄØÁÌÈÅ¿æçRÓÅÀuæ0èmé6ÈÜbÇiÒÄtÂÓÕ,ÓÂÁÌÇmã×iÄØÁGÈÅEÜÈ×)ÀÁG×ÄÂÇ)Çi×1ÓÅ¿iÔ(ÁG¿i¿ÁGÈÅÊødÈ/Ù Ù5Ä£Ù5ÈÃÖÌÀÚÖÌÁrÄTÇ1ÈVÄ'í8Ç1ÄÅÀuÒÁG¿R¿Çi×1ÓrÇiÄØãÇ1ÈE×iÄÖàÓ#ãÅÄ'ÇmÙ@È×k¿Êî)ÒÄ(×1ÓrÇiÄ¿RÜÈ×\Ç1ÒÄÇmÙ5ÈtÖÌÄßÄÖG¿¦ÁGÅVÓ£ÎvÁGÃ ï¿)¿Çi×1ÓrÇiÄØãEÈrÜ|×ÄÖàÓ#ãÂÒ,ÓÅÅÄÖ;Â#ÓÅVåOÄ{ØÁXßÄÅ·Ór¿ñ
ò çeó ÉË ÖÌÈØ è~ô É2õ ö÷  ç Æø0ùÉ@õ ö÷  ç Æø0ù6ú û ÉBËÐ>ýò è@ó ÉË ÖÌÈØ è Ï É5õ ö÷ è Æø0ù¦Ñ û É/ä"!>ý
¡ÒÄ×iÄ£Ç1ÒÄ6ÜÓÂ'Ç1È× çè ÁÌ¿RÁGÅ>Ç1×ÈIÀÃÂÄÀÚÀÃÄ(ÇiÈEÇiÒÄ6ÜÓÂÇ{ÇiÒ,ÓrÇ{Ç1ÒÄ£×ÄÂÄÁÌßÄ×Ã¿iÄ¿~ÈÅÖÌã<ÈÅÄÒ,ÓÖXÜ;ÈÜ;Ç1ÒÄ{Ó#ßrÓÁÌÖàÓåÖÌÄ0åÓÅÀÙ¦ÁÌÀÇ1Ò Í ÷  ç ÓÅÀ ÷ è Ó×ÄoÇ1ÒÄRÂÒÓÅÅÄÖvÂÒ,Ó×1ÓrÂÇ1Ä×iÁÌ¿Ç1ÁÌÂ¿bÇi×iÄ#Ó%Ç1ÁGÅØÇ1ÒÄ\Ç1Ò×ÄÄRÇ1Ä×iÔ(ÁGÅ,ÓÖO×iÄÖàÓ#ãÂÒÓÅÅÄÖZÓr¿bÇmÙ@È£Ç1Ä×iÔ(ÁGÅ,ÓÖ9ÀÁÌ×iÄÂ'Ç)Ç1×iÓÅ¿iÔ(ÁG¿¿iÁÌÈÅÂÒ,ÓÅÅÄÖKÊî)ÒÄ¿iÄÂÈÅÀÖGÄ'ßÄÖvÁG¿)ÂÈÅ¿iÁÌÀÄ×ÄÀ·ÇiÈ£åOÄ{ÀÄØ×1ÓÀÄÀEÇ1È6Ç1Ò,Ó%Ç¦ÈÜ|ì,×¿ÇdÖGÄ'ßÄÖKÊ dÄÅÂÄÙ5Ä{Ò,Ó#ßÄñ
÷  ç  ÷ èË è 	  lÉû É  ö Ë è 	  ýÆøoù  Ë
è 	  Éö ÆIøoùö  Ë è 	#  ÉË è 	  É û É/äÉBý
¡ÒÄ×iÄ ò ó ò çõ ò èbÁG¿Ç1ÒÄ0Ç1ÈrÇÓÖ×1Ó%Ç1ÄdÁGÅtÇiÒÄoÂÒÓÅÅÄÖKÊ8î)ÒÁG¿5ÁGÅÄ%$8ÃÓÖGÁXÇmã6ÁG¿2¿1ÓÔ(Ä\Ór¿5Ç1ÒÄÂÈÅÀÁÌÇiÁGÈÅÙ5ÄgÂÈÅ¿iÁGÀÄ×iÄÀuÜÈ××iÄÖàÓ#ãÂÒ,ÓÅÅÄÖ@ÁÌÅ&@Ò,ÓrÕÇ1Ä×('ÊQËIÊuÄtÒ,Ó#ßÄgÕ×iÈ/ßÄÀ ç Ç1Ò,Ó%ÇÇ1ÒÄVÈÕÇ1ÁÌÔÓÖ5ÓÕÕ×iÈ>ÓÂÒqÇ1ÈaÓrÇÇÓÁÌÅxÔÓBíÁÌÔÓrÖ2ÇiÒ×iÈÃØÒÕÃÇÍÙ¦ÒÄÅ×iÄÖàÓ#ãxÃ¿Ä¿6Ç1ÒÄV¿iÓÔ(ÄÕ9ÈBÙ5Ä×£ÓrÖGÖGÈ8Â#Ó%Ç1ÁGÈÅÜÓrÂÇ1È×ÍÁG¿TÇiÈ×iÄ¿Ç1×ÁGÂ'ÇHÇ1ÒÄ×1ÓrÇiÄgÕ,ÓÁÌ×i¿ û ò ç ò è'ý¿iÈÇiÒ,ÓrÇ6ÀÄ¿ÇiÁGÅ,Ó%Ç1ÁGÈÅÒ,Ó¿eÇiÈ~Õ9Ä×ÛÜÈ×iÔ4¿iÃÂÂÄ¿¿iÁXßÄ\ÁÌÅkÇiÄ×ÛÜÄ×iÄÅÂÄdÂ#ÓrÅÂÄÖàÓrÇiÁGÈÅ£Ô(ÄÇ1ÒÈIÀ Êø0È/ÙÙ5Ä¦Ù¦ÁÌÖGÖÁÌÔtÕÖGÄÔ(ÄÅ>ÇÇ1ÒÄ0ÎvÁÌÃ ïð¿e¿ÂÒÄÔ(Ä¦Ç1È{×iÄÖàÓ#ãHÂÒ,ÓrÅÅÄÖ,Ù¦ÒÄÅt×ÄÖGÓ/ãTÃ¿iÄ¿@ÓrÅtÁÌÅÀÄÕ9ÄÅÀÄÅ>Ç2ÕOÈ/Ù5Ä×2ÓÖÌÖGÈ8Â#ÓrÇiÁGÈÅÜÓÂ'Ç1È×*)Ê,î)ÒÄ×iÄÂÄÁXßÄÀ¿iÁÌØÅ,ÓÖÌ¿¦ÓrÇ¦ÀÄ¿Ç1ÁÌÅ,ÓrÇiÁGÈÅ ÍIÇ1ÒÄ{Õ×Èå,ÓåÁÌÖGÁXÇmãtÙ¦ÁXÇ1ÒEÙ¦ÒÁGÂÒV×iÄÖàÓ#ãÀÄ!ÞÂÈ8ÀÄ¿|Ç1ÒÄ5ÇmÙ@ÈRÖGÓ/ãÄ×¿Ó×iÄ5ØÁÌßÄÅ6ÁGÅHÆIÄÂ'Ç1ÁÌÈÅ+'ÊQËIÊrî)ÒÄbÈÅÖXã~ÀÁÌëOÄ×iÄÅÂÄ)ÁÌ¿ZÇiÒ,ÓrÇÀÄ¿ÇiÁGÅ,Ó%Ç1ÁGÈÅÙ¦ÁGÖÌÖOì,×¿Ç¦Ç1×ÛãgÇ1È£ÀÄÂÈ8ÀÄRÇ1ÒÄRì,×¿ÇdÖGÄ'ßÄÖKÊê ÜZÁÌÇ¦ÁÌ¿b¿iÃÂÂÄ¿i¿ÜÃÖKÍÇ1ÒÄÅ·ÁXÇbÇ1×ÁGÄ¿bÇiÈ£ÀÄÂÈIÀÄ{Ç1ÒÄ¿iÄÂÈÅÀÖGÄ'ßÄÖKÊ,ødÈBÙ ÂÈÅ¿iÁGÀÄ×)Ç1ÒÄ{×ÄÕ9ÄÇ1ÁXÇ1ÁÌÈÅÂÈ8ÀÁGÅØ(¿ÛÇ1×iÓrÇ1ÄØãEÓrÇ¦×ÄÖàÓ#ãÊ
-,/.102.-354768376:96:;7< 4<=6:>?A@B>DC8376:96:;7< 4<=6:>EA<=>GF9D9.H>DCD< IKJL026:354MD<=;N9D376O6B0
'




ò çut v ç:w,çx	/y z ò è|{}t~v ç:w8è çx	/y û É/ä>Ëý
¡ÒÄ×iÄLt v ç:w,çx	 y ÓÅÀt v ç:w8è çx	 y Ór×iÄ¦ØÁÌßÄÅ(å>ã+'ÊðÐ5RÓÅÀ'ÊQÐ×Ä¿iÕ9ÄÂ'Ç1ÁXßÄÖXãÊ>î)ÒÄdÂÈÅÀÁÌÇiÁGÈÅHÜÈ×Ç1ÒÄÀÄ¿ÇiÁGÅ,Ó%Ç1ÁGÈÅEÇiÈ£ÀÄÂÈIÀÄRÇiÒÄ{¿iÄÂÈÅÀ·ÖGÄßÄÖvÁÌ¿)ØÁÌßÄÅVåkã9ñ
ò çut v ç:w,çx	 y z ò è|}t v ç:w8è çx	 y û É/ää>ýî)ÒkÃ¿¦Ç1ÒÄÓ#ßÄ×1ÓØÄ{Ç1Ò×iÈÃØÒÕÃÇ¦Ù¦ÒÄÅ·×ÄÖàÓ#ãgÇi×1ÓÅ¿iÔ(ÁÌÇ1¿@åOÈÇiÒVÇiÒÄ{ÖGÄ'ßÄÖÌ¿)ÁG¿)ØÁXßÄÅ·å>ã9ñ
ò v çx	/y ó ò ç^

 ò ç}t~v
ç:w,çx	/y zò èL{}t v ç:w8è çx	Ny

 õ ò 

 ò ç}t~v




¡ÒÄÅu×iÄÖàÓ#ãÇi×1ÓÅ¿ÔtÁXÇ1¿{ÈÅÖXãÇ1ÒÄ£ì×i¿Ç~ÖGÄ'ßÄÖÇiÈ·ÀÄ¿ÇiÁGÅ,Ó%Ç1ÁGÈÅ Í Ù@Ä(Ò,Ó#ßÄÓÖG×Ä#ÓÀIãÕ×ÈBßÄÀÁGÅe×iÈÕ9È¿ÁÌÇ1ÁÌÈÅ6ÇiÒ,ÓrÇ0ÀÄ¿ÛÇ1ÁÌÅ,ÓrÇ1ÁÌÈÅEÙ¦ÁGÖGÖÕOÄ×ÜÈ×Ô²¿iÃÂÂÄ¿¿iÁXßÄHÁÌÅkÇiÄ×ÛÜÄ×iÄÅÂÄ~Â#ÓÅÂÄÖGÓrÇ1ÁÌÈÅ Ê
0ÄÅÂÄ{Ç1ÒÄ~Ó#ßÄ×1ÓrØÄRÇ1Ò×ÈÃØÒÕÃÇ¦ÜÈ×bÇ1ÒÁÌ¿¦Â#Ó¿ÄÁÌ¿)ØÁÌßÄÅVå>ã'ÊXÉÉBËHÁKÊÄÊ ò v èx	 y óò v èx	 yoZpqr
¡ÒÄÅ×ÄÖGÓ/ãÙ@Ó¿EÃÅ,ÓåÖÌÄÇ1È^Çi×1ÓÅ¿iÔ(ÁÌÇÓÅ>ãÀ,ÓrÇ1ÓuÇ1ÈxÀÄ¿ÇiÁGÅ,ÓrÇiÁGÈÅÍ5Ç1ÒÄÅlÀÄÂÈ8ÀÁGÅØqÓ%ÇÀÄ¿Ç1ÁÌÅ,ÓrÇiÁGÈÅxÙ¦ÁGÖÌÖ@å9ÄEÄ$kÃÁÌßrÓÖÌÄÅ>Ç6Ç1È<ÇiÒ,ÓrÇ£ÈÜ0ÀÁG×ÄÂ'Ç(Çi×1ÓÅ¿iÔ(ÁG¿i¿ÁGÈÅÊ^0ÄÅÂÄEÇ1ÒÄ·Ó#ßÄ×1ÓrØÄÇ1Ò×iÈÃØÒÕÃÇdÁG¿)ØÁÌßÄÅ·å>ã'Ê
'£ÁÊðÄrÊ ò v ? x	/y ó ò v ? x	Ny Êî)ÒkÃ¿HÇiÒÄÇiÈÇÓÖ5Ó#ßÄ×1ÓØÄgÇiÒ×iÈÃØÒÕÃIÇHÙ¦ÒÄÅq×ÄÖàÓ#ãÚÃ¿iÄ¿6×iÄÕOÄ'Ç1ÁÌÇiÁGÈÅuÂÈ8ÀÁGÅØ·ÁG¿HØÁÌßÄÅå>ã9ñ
ò 	/y ó v çx ò v çx	/y õ v èx ò v èx	/y õ v ? x ò v ? x	Ny û É/ä5ý
5
Ù¦ÒÄ×iÄe v çx  v èx  v ? x Ór×iÄØÁÌßÄÅå>ã'ÊÌÉÉÍ'ÊÌÉf'uÓÅÀ}'ÊÌÉBþ×iÄ¿iÕ9ÄÂÇiÁÌßÄÖÌãÊÚÄÅÄÄÀ]ÇiÈÂ#ÓrÖGÂÃÖàÓrÇiÄ{ÇiÒÄÔÓ%íIÁÌÔHÃÔ²Ó#ßÄ×1ÓØÄ~Ç1Ò×iÈÃØÒÕÃÇ0È/ßÄ×dÇ1ÒÄ{ßrÓÖGÃÄ¿dÈÜ ÷  ç Í ÷ è ÓÅÀ ö ØÁÌßÄÅÇ1ÒÄÂÈÅÀÁXÇ1ÁÌÈÅ ÷  ç  ÷ è ÊødÈ/ÙjÂÈÅ¿iÁÌÀÄ×)Ç1ÒÄÁÌÅÀÄÕOÄÅÀÄÅ>ÇdÂÈ8ÀÁÌÅØ£¿Ç1×iÓrÇ1ÄØãEÓrÇ¦×ÄÖGÓ/ãÊ




ò çut v ç:w,çx¦ y z ò è|{}t v ç:w8è çx¦ y û É/äü>ý
¡ÒÄ×iÄt v ç:w,çx¦ y ÓrÅÀdt v ç:w8è çx¦ y Ór×iÄRØÁXßÄÅEå>ã'ÊXÉBË"~ÓÅÀd'ÊXÉBËH×iÄ¿iÕ9ÄÂ'Ç1ÁÌßÄÖXãÊ,î)ÒÄRÂÈÅÀÁXÇ1ÁGÈÅÜÈ×bÇiÒÄ{ÀÄ¿ÛÇ1ÁGÅÓrÇ1ÁÌÈÅÇ1È£ÀÄÂÈIÀÄ{ÇiÒÄ{¿iÄÂÈÅÀ·ÖGÄ'ßÄÖvÁÌ¿)ØÁÌßÄÅVå>ãOñ
ò çut v ç:w,çx¦ y z ò è|}t v ç:w8è çx¦ y û É/ä>þý
î)ÒkÃ¿¦Ç1ÒÄÓ#ßÄ×1ÓØÄ{Ç1Ò×iÈÃØÒÕÃÇ¦Ù¦ÒÄÅ·×ÄÖàÓ#ãgÇi×1ÓÅ¿iÔ(ÁÌÇ1¿@åOÈÇiÒVÇiÒÄ{ÖGÄ'ßÄÖÌ¿)ÁG¿)ØÁXßÄÅ·å>ã9ñ
ò v çx¦ y ó ò çK§

 ò çut v
ç:w,çx¦ y zò è|{}t v ç:w8è çx¦ y

 õ ò §

 ò ç}t v




¡ÒÄÅu×iÄÖàÓ#ãÇi×1ÓÅ¿ÔtÁXÇ1¿{ÈÅÖXãÇ1ÒÄ£ì×i¿Ç~ÖGÄ'ßÄÖÇiÈ·ÀÄ¿ÇiÁGÅ,Ó%Ç1ÁGÈÅ Í Ù@Ä(Ò,Ó#ßÄÓÖG×Ä#ÓÀIãÕ×ÈBßÄÀÁGÅe×iÈÕ9È¿ÁÌÇ1ÁÌÈÅVü£ÇiÒ,ÓrÇ0ÀÄ¿ÛÇ1ÁÌÅ,ÓrÇ1ÁÌÈÅEÙ¦ÁGÖGÖÕOÄ×ÜÈ×Ô²¿iÃÂÂÄ¿¿iÁXßÄHÁÌÅkÇiÄ×ÛÜÄ×iÄÅÂÄ~Â#ÓÅÂÄÖGÓrÇ1ÁÌÈÅ Ê




'£ÁÊðÄrÊ ò v ? x¦ y óbò v ? x¦ y Êî)ÒkÃ¿HÇiÒÄÇiÈÇÓÖ5Ó#ßÄ×1ÓØÄgÇiÒ×iÈÃØÒÕÃIÇHÙ¦ÒÄÅq×ÄÖàÓ#ãÚÃ¿iÄ¿6×iÄÕOÄ'Ç1ÁÌÇiÁGÈÅuÂÈ8ÀÁGÅØ·ÁG¿HØÁÌßÄÅå>ã9ñ
 ò ¦ y ó¨ v çx ò v çx¦ y õ v èx ò v èx¦ y õ v ? x ò v ? x¦ y û É/äÐ>ý
Ù¦ÒÄ×iÄe v çx  v èx  v ? x Ór×iÄØÁÌßÄÅå>ã'ÊÌÉÉÍ'ÊÌÉf'uÓÅÀ}'ÊÌÉBþ×iÄ¿iÕ9ÄÂÇiÁÌßÄÖÌãÊÚÄÅÄÄÀ]ÇiÈÂ#ÓrÖGÂÃÖàÓrÇiÄ{ÇiÒÄÔÓ%íIÁÌÔHÃÔ²Ó#ßÄ×1ÓØÄ~Ç1Ò×iÈÃØÒÕÃÇ0È/ßÄ×dÇ1ÒÄ{ßrÓÖGÃÄ¿dÈÜ ÷  ç Í ÷ è ÓÅÀ ö ØÁÌßÄÅÇ1ÒÄÂÈÅÀÁXÇ1ÁÌÈÅ ÷  ç  ÷ è Êî)ÒÄHÔÓBíÁÌÔHÃÔsÇiÒ×iÈÃØÒÕÃIÇ{ÓÅÀÇiÒÄHÂÈ×i×Ä¿iÕ9ÈÅÀÁGÅØgÈÕÇ1ÁÌÔÓÖ ßrÓÖÌÃÄ¿0ÈÜ ÷  ç Í ÷ è ÓrÅÀö Â#ÓÅ^å9ÄgÓ%ÇiÇÓrÁGÅÄÀuå>ãuÃ¿iÄÈrÜ¦Å8ÃÔtÄ×iÁGÂÓÖÔtÄ'Ç1ÒÈ8À¿Êî)ÒÄgÂÈÔ(Õ,Ó×ÁG¿ÈÅuÂÃ×ßÄgåOÄ'ÇmÙ@ÄÄÅÇ1ÒÄ×ÄÕ9ÄÇiÁÌÇ1ÁÌÈÅEÓÅÀVÁGÅÀÄÕ9ÄÅÀÄÅ>ÇoÂÈIÀÁGÅØ6ÁÌ¿)ØÁÌßÄÅVÁGÅVá|ÁGØÃ×iÄ8Ê©Ê
>þ
ª ¬>¨~µ
¾oÅÁGÖ«RÃÔtÓ×L¬RÈÕ,Ó×iÓ­ÃVÙ@Ó¿dåOÈ×iÅEÈÅ¯®Ó#ãÉ/ärÇ1ÒaÉ/Ð"ËIÍÁGÅ¬RÃÅ>Ç1Ã×{Í,¾0ÅÀÒ×iÓe×1ÓÀÄ¿iÒÍêmÅÀÁGÓÊ^dÄgì,ÅÁÌ¿iÒÄÀnÒÁÌ¿HÃÅÀÄ×iØ×1ÓÀÃÓrÇ1ÄE¿ÇiÃÀÁÌÄ¿£ÓrÇ¬Rêmî¾Y® @ÈÖGÖÌÄØÄtÈÜ£°eÅØÁGÅÄÄ×iÁÌÅØÍ¾oÅÀÒ×1Ó²±0ÅÁXßÄ×i¿iÁXÇmãÍêmÅÀÁGÓÍeÁGÅu³ÃÅÄË!"!äÊeêmÅ]¾0ÃØÃ¿ÛÇË!!äÍeÒÄVÂ#ÓÔ(ÄÇ1ÈuÎ;ÈÃÁG¿ÁàÓÅ,ÓÆ8Ç1ÓrÇ1Ä´±0ÅÁÌßÄ×i¿ÁÌÇmãlÇ1ÈÕÃ×¿iÃÄÚØ×1ÓrÀÃ,ÓrÇiÄa¿ÛÇ1ÃÀÁGÄ¿VÁGÅlÙ¦ÁÌ×iÄÖÌÄ¿¿VÂÈÔ(ÔHÃÅÁÌÂ#ÓrÇiÁGÈÅ¿Ê*0ÄÁÌ¿ÂÃ×i×iÄÅ>Ç1ÖÌã(ÓRÂÓÅÀÁÌÀ,ÓrÇ1Ä)ÜÈ×ÇiÒÄ¦ÀÄØ×iÄÄdÈÜ®Ó¿ÇiÄ×ÈÜvÆIÂÁÌÄÅÂÄdÁÌÅ°ÖÌÄÂ'Ç1×iÁÌÂ#ÓÖ°eÅØÁGÅÄÄ×iÁÌÅØÍÙ¦ÒÁÌÂÒVÙ¦ÁÌÖGÖå9ÄÓ#ÙbÓ×ÀÄÀ·ÁGÅµm\ÄÂÄÔHå9Ä×0Ë!!5IÊ
"
